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BRIEF

Objective:

The overall ARMPREP objective is to develop procedural and systems
tools to aid and improve the determination of manpower and personnel re-
quirements for new Army systems. The first four tasks of Phase I are
addressed in this interim report. These tasks call for establishment of
an “ideal baseline” for requirements development, design of a taxonomy
to support requirements determination, and development of algorithms and
procedures for implementation of the recommended methodologies.

Procedures:

Four major tasks have been addressed during this period of re-
search, Task 1, Establishment of the Requirement for Manpower and Per-
sonnel Requirements Determination Methodologies (MANPERS), has involved
assessing the state—of-the-art in manpower and personnel requirements
determination for new systems through documentation review and interview
of subject matter experts. The type, quality, and flow of data input to
the process have been assessed and an “"ideal baseline” for requirements
development has been postulated.

Task 2 required the development of a taxonomy for derivation of
behavioral requirements from new system task descriptive data. Existing
taxonomies were reviewed and two new taxonomies to aid in MOS determina-
tion were developed.

Tasks 3 and 4 require the development of algorithms and procedures
for implementation of new methodologies. This work is still in process,

Findings:

Current processes for documenting manpower and personnel require-
ments are complex, incompletely understood, and imperfectly executed; as
a result, systems are being deployed with inadequate manpower. The
“ideal baseline” addressed in this report offers prescriptive solutions
to many of these problems and is attainable within the state-of-the-art.
The taxonomic procedures considered in this baseline offer the potential
for increased rigor and standardization in new system MOS determination.

Utilization of Findings:

Research results to date should be used as a basis for continuing
development, demonstration, and evaluation of supporting methods and
procedures. The two major foci of this effort should be continued
development of procedures and tools to aid in MOS definition and quan-
tification, and the definition of specific procedures required to
implement other "ideal baseline"” systems and procedural improvements.
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INTRODUCTION

This interim report addresses the initial 6 months of research
directed toward development of the Army Manpower and Personnel Require-
ments Process (ARMPREP). Covering accomplishments to date on Tasks 1
through 4 of the first phase, it details methods and results (procedures
and findings), suggests conclusions, and makes recommendations as to
utilization of findings in continuing research to meet project objec-
tives. The introduction offers an overview of the ARMPREP project, as
well as highlighting major elements of the report which follows. Subse-
quent sections treat individual tasks, conclusions, and recommenda-

tions.

THE ARMPREP PROJECT

Other materials developed by the US Army Research Institute (ARI)
provide comprehensive details on the background, technical objectives,
and scope of ARMPREP research. This overview is provided as a conven-
ience for relating the details which follow to the long-term direction

of the effort.

The ARMPREP project is part of an overall ARI thrust in the area

of systems manning technology. It is an element of the Man Integrated

System Technology (MIST) effort and is focused on the development of -

procedural and systems tools to aid and improve the manpower and
personnel requirements determination processes associated with the
acquisition of new Army systems. Specific problems which ARMPREP

research is seeking to solve include:

° A lack of formal (standarized and replicable) methods for
determining manpower and personnel requirements for specific
systems tailored to each stage of the Life Cycle System
Management Model (LCSMM).

° A lack of procedures and techniques (tools) for aggregating
new system requirements to facilitate demand versus supply

and affordability determinations.

1-1
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‘.:::', ° Limited accountability and management capability for the
development and processing of new system manpower and per- !
:::.:'_ sonnel requirements information.

:T'Ef: ° The lack of adequate automated systems to support informa- i
-.:;?: tion storage, retrieval, computational, and management as- !
> pects of the process. 3
i |
:‘_l:: To address these problems, ARMPREP research is divided into three

:' phases and four major components: i

. Phase I - Manpower and Personnel Requirements Determination i
o Methodologies (MANPERS)
° Phase 11 .
,"‘ - Manpower Demand Aggregation Procedures {TOTAL MANPERS) i
' - Requirements for a Manpower Requirements Management ’j
‘.-',.j:' Information System (MARMIS) K
. Phase III - A computer interactive system for determination

of manpower and personnel requirements (AUTO MANPERS)

:._"_-. PHASE I - MANPERS

_\ The MANPERS component is focusing on the development of tools and

' techniques to assist individuals responsible for determining new system

,, manpower and personnel requirements. Increased rigor and standardiza-

.‘ tion, and development of better estimates earlier in the LCSMM are major

";:'_: goals. The first four tasks, which are the subject of this interim y
;“ report, involve: )
- 3
:.'E:: . Establishment of requirements for MANPERS. k
't-',':; . Development of a taxonomy for the derivation of behavioral 1
. requirements from new system task descriptive data (TDD),. ]
fj:-:: ° Development of an algorithm for the translation of behav- -
:;i;:'. ioral requirements into military occupational specialty i
::_'_'::_' (M0OS) and other related relationships. ]
..-. 1
N 1
o
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) Development of procedures for implementing the MANPERS
n - methodologies.
e The first two tasks have been completed, although findings, con-
s clusions, and recommendations are expected to be augmented and modified
Q as research progresses. Tasks 3 and 4 are in process; while some sig-

nificant opportunities for improved tools and processes supportive of
project goals have been identified, it is clear from 1initial research

that additional development and evaluation will be essential.

Remaining Phase I tasks 1involve test and application of methods

S and procedures currently under development. Specific tasks call for:
;3 ) Development of job aids and examples of manpower and person-~
.. nel requirements determination processes using MANPERS meth-
i: odologies.

° Demonstration and evaluation of MANPERS products.
' ° Development of a MANPERS Manual.

° Conduct of user community reviews.
- ° Technical report preparation.

REMAINING PHASES/COMPONENTS

.
TOTAL MANPERS
gi The TOTAL MANPERS component is intended as an expansion of MANPERS
methodologies to provide for extension and aggregation of new system !
ﬂa manpower and personnel data within and across systems. Its objective is q
to provide an orderly and systematic basis for affordability determina- i
. tion and comparison with supply at strategic points in the LCSMM and E
N Planning, Programming, Budgeting, and Execution System (PPBES) so that {
this information can be used in support of critical design and develop- f
:;: ment decisions. ;
3: :
3‘
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MARMIS

The focus of MARMIS is on controlling new system manpower and
personnel requirements information and improving the avallability of
associated documentation. Manual and automated procedures and their
interfaces are to be explored, system requirements identified, and a

model developed.

AUTO MANPERS

The culmination of the ARMPREP project will be the development of
an implementation and test plan for previous ARMPREP technical products
to include requirements and specifications for a computer interactive
system (AUTO MANPERS) to integrate and support essential processes and a
projective test of ARMPREP technical products. Additional product re-
finements and implementability will be a key focus of this phase.

REPORT HIGHLIGHTS

Task 1 - MANPERS Requirements

Manpower requirements determination processes of the Army and
other services were reviewed. The Navy HARDMAN proces: is described in
Appendix A, while the Air Force processes are described in Appendix B.
Select groups of subject matter experts (SME) were interviewed. These
SME represented the Materiel and Combat Developers and the Trainer. In
addition, Army policy and procedufal guidance literature was reviewed.
Based upon the SME interviews and literature review, an "ideal baseline"
for manpower and personnel requirements determination was formulated.
Baseline requirements are oriented to the LCSMM and identify a need for
systematic documentation and preservation of information which should be

developed during analyses conducted to secure project approval and for

subsequent milestone reviews. There are adequate opportunities during

the system development life cycle to significantly improve the timeli-

bi}}} ness and quality of manpower and personnel requirements for new systems.,
‘::;: Recommended improvements are considered feasible within the current
'.\':\

»’.- state-of-the-art.

~ “a®
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Task 2 - Taxonomic Development

Development of a taxonomy for the derivation of behavioral re-
_' quirements from new system TDD draws from Task 1 input. Task 1 iden-
. tified important documents [e.g., Quantitative and Qualitative Personnel
'- Requirement Information (QQPRI) and Basis of Issue Plan (BOIP)] and
N processes (e.g., LCSMM) related to manpower and personnel requirements
- determination and addressed the information which is required at various
developmental phases for determining the manning of a new or improved
Army system. This information, when placed in the context of an
organized framework, constitutes the basis for the ARMPREP taxonomic

system.,

In developing the taxonomy for deriving behavioral requirements
from new weapon system TDD, existing behavioral taxonomies were reviewed
and assessed in terms of their utility for manpower and personnel re-

quirements determination. The application of specific, formal cri-

- teria for the ARMPREP taxonomy led to the determination that existing
taxonomies were not directly applicable. Army documents (e.g., AR

Y

E 611-201), however, contain relevant information which has been adapted

to accomplish the Task 2 objectives by developing two taxonomies, one
for determining the MOS for a new system based upon equipment, and the
other to aid in formulating task dimensions. The model encompasses the

. type and level of data required at each phase of the LCSMM.

Tasks 3 and 4 - Algorithms and Procedures

Task 3 1is concerned with developing algorithms for translating
behavioral requirements into MOS and other related relationships by
applying the taxonomic system. A general description of this transla-
tion process, using taxonomic elements to make MOS determinations, is
X provided. The algorithms, which are structured to an Army context, are
< also linked, in terms of the quantity and quality of the data output

provided, to the phases of the LCSMM.

After generating the algorithms, the procedures for using them, as
a well as the behavioral requirements and the taxonomic model, are de-

’.

scribed in Task 4, In the ensuing months, work on the Task 3 and 4

B 1=5
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products will be oriented toward expanding the algorithms and proce-

dures which will be compiled, with 1illcv :rations, "into the MANPERS -
(
user's manual, Procedures to be developed will also encompass other

systems and procedural requirements addressed in the "ideal baseline.”

A

CONCLUSIONS

The process of documenting the manpower and personnel requirements
associated with new systems is complex; it involves many geographically
dispersed organizations and its details are not consistent nor consist-
ently understood among participants. Essential information 1is being
lost because there is no systematic recording capability. Systems and
procedures improvements to deal with these and related problems are
feasible. 1In addition, objectivity in MOS determination can potentially
be improved through application of the taxonomic structures addressed in

this report, but additional research in this area is still required.

RECOMMENDATIONS

The remaining Phase I tasks, involving the demonstration and eval-
uation of methods and procedures currently being developed and prepara-
tion of a MANPERS manual, should continue. This effort would have two

major foci:

] Development of procedures and tools to aid in MOS definition
and quantification at each LCSMM stage.

. Definition of specific procedures required to implement
other systems and procedural improvements incorporated in
the "ideal baseline.”
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ESTABLISH THE REQUIREMENTS FOR MANPOWER AND PERSONNEL
I REQUIREMENTS DETERMINATION METHODOLOGIES (MANPERS)

- BACKGROUND
= In order to establish the MANPERS component of ARMPREP, it is
first necessary to formulate requirements for techniques and methodolo-
gles to improve estimation of Army manpower and personnel for new sys-
tems, These MANPERS requirements are intended to be the basis for
. standardizing manpower and personnel definition within the context of
> the Army programs for force modernization or product improvement. The
following portions of this section address the current process, prob-

<. lems, the ideal MANPERS baseline, and areas for improvement.

V- Objectives

The objectives as listed in the contract statement of work are to:

o Perform an assessment of the state-of-the—art in methodolo-
c gies for determining manpower and personnel requirements to
E field new systems.
® Review current documentation on the Army's manpower and per-
i sonnel requirements determination process.
° Determine the type and quality of data input to the manpower
and personnel requirements determination process.

] Review Air Force and Navy documentation relative to the

{j manpower and personnel requirements determination process.

4P
*
[

Interview select groups of SME to include Army materiel and

R combat developers as well as behavioral scientists familiar
k I with the personnel requirements issues.

E . . Determine the requirements for MANPERS in the manpower and
? E; personnel requirements determination process.

; . Describe the Army "ideal” baseline for manpower and person-
oS nel requirements development (specifically QQPRI) accord-

ing to SME interviews, Army regulations, and other relevant

documentation,

- s X Em
a
.
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° Specify the degree to which this "ideal” baseline is or is

not achievable, given the current state-of-the-art,

Data Collection

This report synthesizes information collected from a review of
literature, interviews conducted in the Washington area with staff mem-
bers of Headquarters, Department of the Army (HQDA), Headquarters, US
Army Materiel and Readiness Command (HO DARCOM), and US Army Soldier
Support Center-National Capital Region (SSC-NCR), and interviews
conducted at DARCOM and US Army Training and Doctrine Command (TRADOC)
field agencies.

An extensive literature review was conducted during this period.
To preclude duplication of the "Materiel Modernization Reference Compen-
dium” being prepared by the MIST contractor, the references listed here
are those that support a particular point. Synopses of other service
manpower and personnel requirements determination procedures or proc-
esses are attached as Appendices A and B. Although review of Navy and
Air Force approaches to this problem was useful, no specific procedures

or models were considered directly adaptable for ARMPREP application.

The objective of the field interviews was to learn the current
approaches and problems from the principal DARCOM and TRADOC agencies
that contribute to the QOQPRI and BOIP development process. The schedule
of visits is in Appendix C.

Of particular importance to this project are the results of sever-

al current and relevant studies:

° HODA Inspector General examination of the force moderniza-
tion issues, procedures, and processes (classified For Offi-
cial Use Only).

° Man-Machine Interface Study of TRADOC and DARCOM.

. The Coventry Report, developed by a staff officer of the
Army Force Modernization Coordinating Office (AFMCO).

2-2
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CURRENT BOIP PROCESS

Definition of Terms

o A glossary is provided in Appendix D; however, several terms are
o defined below to reduce the chance of misunderstanding. These essential
n terms are:

. Materiel Developer - The command or agency responsible for

research, development, and production validation of a system

which responds to HQDA approved materiel requirements.

. DARCOM is the principal materiel developer and is so depict-
- ed in supporting figures and tables.

- ® Combat Developer - The command or agency responsible for
f“ doctrine, concepts, requirements, and organizations. TRADOC

is the principal combat developer and 1is so depicted in

- supporting tables and figures.
‘ . Basis of Issue Plan Feeder Data (BOIPFD) - The submission of
t! the materiel developer which describes the modernization

equipment.
- ° Qualitative and Quantitative Personnel Requirements Informa-

\E tion (QQPRI) - The materiel developer submission which pro-

vides information about the personnel required to operate,

‘. maintain, and repair one set or plece of equipment under
development.

. Basis of Issue Plan (BOIP) - The combat developer uses the

BOIPFD and QQPRI as references 1in conjunction with the

organizational and operational doctrine to develop another
document called the BOIP. The completed BOIP contains

equipment and personnel changes required to integrate the

modernization system into existing organizational require-

!

ments documents [{.e., Tables of Organization and Equipment

- (TOE)].
* Automated Unit Reference Sheet (AURS) - The AURS is a pre-
45 cursor to a draft TOE. It is the combat developer's

expansion of the BOIPFD and QQPRI into a complete BOIP
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equipment and personnel requirement. It is used to estab-
lish a new organization when an existing TOE is not accept-

able for new equipment and concepts. The combat developer

is responsible for the AURS and it includes the total
organizational needs identified by the BOIPFD and OQPRI for

all equipment and personnel necessary to operate and support

the modernization system in a new organizational structure.
The AURS has the format of and is used as a Table of Organi-
zation and Equipment (TOE) (e.g., the PATRIOT air defense
system required an AURS). (Note: Either a BOIP or AURS is
used to implement the developmental item into the force

structure but generally never both.)

LCSMM and QQPRI-Related Input

Despite the many events in the Life Cycle System Management Model
(LCSMM) chart in DA Pamphlet 11-25 which depict manpower data, there are
only two mandatory QOPRI submissions; the processing of either submis-
sion may contribute to losing information that will otherwise influence

the MOS decision:

° Tentative QOPRI (TQQPRI) must be sent to TRADOC through the
US Army Materiel Readiness Support Activity (MRSA) not later
than (NLT) 9 months before the completion of Milestone II.

° The Final OOPRI (FQOPRI) must be sent to TRADOC through MRSA
NLT 33 months prior to the equipment availability date or 21
months prior to the estimated type-classification (TC) date,

whichever occurs first.

It is permissible to submit amendments to either TOOPRI or FOOPRI
at any time prior to the TC date. The use of such amendments was found
to be relatively limited (Deppner et al., 1980, Report on Input Data
Quantity), due largely to the cumbersome nature of document preparation

and processing flows.
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QQPRI Flow

The three principal organizations responsible for the research,
development, and deployment policy of a system under development are:
(1) DARCOM - the materiel developer, (2) TRADOC - the training and
doctrine (i.e., combat) developer, and (3) HQDA - the force moderniza-

tion planner.

Figure 2.1 depicts the essential elements of the roles played by

the three organizations. An explanation of the figure follows.

° Zone of Responsibility - This part of the matrix is intended
to emphasize the 1limits or boundaries of information
appropriate for each organization, e.g.:

- DARCOM 1is only responsible for describing the attri-
butes and resource requirements of the system under
development. In this respect, the QQPRI represents
requirements for operating, maintaining, and support-
ing one new system only, even though two or umore
identical new systems may be implemented in a unit.
For example, the QQPRI for a tank would state require-
ments to operate, maintain, or support one tank;
whereas a tank battalion may be equipped with 54
tanks.

- TRADOC is responsible for expanding on the DARCOM data
and describing the resource requirements of system-
using and system-supporting »>rganizations. TRADOC
utilizes the BOIPFD to ensure component items and

associated items of equipment (ASIOE) are included and

considered in developing the BOIP.
- HQDA is responsible for expanding on the TRADOC data
and evaluating the impact of the modernization system

upon the total force structure,
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AN OVERVIEW OF THE QQPRI-BOIP PROCESS )
THE PRINCIPAL ORGANIZATIONAL PLAYERS
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DS DARCOM TRADOC HQDA 4
S l ! !
e \ v \J
:{i: ANALYZE THE INPUT
) )
s DEVELOP THE FOLLOWING:
n'\u’
e I l |
b v v v
e ZONE OF ONE SYSTEM SYSTEMS IN UNITS SYSTEMS IN THE
S RESPON- + TOTAL FORCE
&" SIBILITY: SUPPORTING UNITS
.\‘.
s .
NN DATA BOIPFD (equip) BOIP - equip Procurement and
W DEVELOPED: QQPRI (manpower) - manpower distribution
DN planning (units
3 Requirements to be equipped)
e document
Yo Equip/manpower

impact report

- CONCEPTS Maintenance Organizational &

A DEVELOPED: Operational

= MOS

) ACTION: Recommendation . Recommendation Decision

n

j}ﬁ' SYSTEM Training Affordability

A IMPACT (spaces, force
[ 2 ANALYSES Feasibility structure)

- PERFORMED: (rotation base,

.- career path, ‘
oo SGA)

o Supportability 1
@ (faces =

v | | | aptitudes) | l |
o [ l I

-'::-' v V V

e Forward to Forward to Return to
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s Figure 2.l1. An Overview of the QQPRI-BOIP Process
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Data Developed

DARCOM describes the single system requirements in
BOIPFD and QQPRI.

TRADOC develops the BOIP (or AURS) to indicate new or
changes in organizational requirements. Then TRADOC
computes the total system equipment and personnel re-
quirement impacts on current TOE.

HQDA uses the BOIP (or AURS) in the Logistics Struc-
ture and Composition System (LOGSACS) to compute the

Army Acquisition Objective (AAO) and the Total Army
Equipment Distribution Program (TAEDP). BOIP (or
AURS) are also applied in the Personnel Structure and
Composition System (PERSACS) to identify the impact
of new systems on personnel requirements by unit,

grade, and MOS.

° Concepts Developed

® MOS Action

e 'a"—\

DARCOM develops the maintenance concept which de-
scribes the level of maintenance to which the system
is designed. For example, if maintenance is performed
in the Army vs. contract, different considerations
such as training, parts stockage, and level of
maintenance are involved. The level of maintenance
may be organizational, direct support (DS), general
support (GS), and depot or different considerations of
these levels combined with contract maintenance.

TRADOC develops the detailed organizational and opera-
tional concept which describes the employment and sup-

port of the new system.

DARCOM recommends the MOS appropriate to operate,
maintain, and repair the new system.

TRADOC (SSC-NCR) makes the final MOS recommendations,
HQDA (ODCSPER) makes the MOS decision.
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_:ﬁi . System Impact Analyses Performed

i:‘; - TRADOC (training developer) estimates the training im- i
2{% pact of the new system.

fﬁ: - TRADOC (SSC-NCR) estimates the feasibility and sup-

‘:;; portability of the new system.

U - HQDA (ODCSPER) estimates the personnel affordability

o of the new system.

N

E;E Agency-Level Actions
&y}j DARCOM. The three principal players in the DARCOM community (see

{;Ei Figure 2.2) are: (1) the Materiel Development Commands and Materiel

:ﬁi' Readiness Commands (MDC/MRC), (2) the Equipment Authorization Review

e Agency (EARA), and (3) the MRSA.
o
‘35; If the system under development me«ts specified dollar thresholds, ‘
::: it will be managed by a project manager (PM), while the remainder are
( - under MDC management. The specific MDC/MRC actions are shown in Figure ‘
<o 2.3.

j;j The Logistics Analyst or Materiel Systems Coordinator at the MDC/

”;2' MRC 1s responsible for pulling together the information to prepare the

BOIPFD and take the following actions:
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. ® From the design engineer:
- Obtain the system hardware description and primary
- usage, to include: 1
LS o
. - Developmental items,
:}3: - End~items used as components. The components
e i
i;-' are end-items integral to the item under devel-
WAt opment, e.g., radios, air conditioners, and the
'jiﬁ five-toun truck chassis. ‘
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MATERIEL DEVELOPMENT/READINESS COMMANDS

DARCOM

MDC/MRC
1
] I
DEVELOP BOIPFD DEVELOP QQPRI FORWARD
Log Analyst BOIPFD New Equip Tng | QQPRI
— > TO MRSA
Mat Sys Coord Analyst
> TO EARA
v \
NEEDED SOURCE NEEDED
Hardware usage Design Operators: quantity per shift
and description Engineer descriptive titles
list of tasks
SSN for Supporting DPAMMH for components not
components MRCs type-classified

LIN & SSN for
developmental
system

Figure 2.3.

Catalog Agency

Maintenance
Engineer

MACRIT

AR 611-201

‘ ‘.'~.' ~4 N \-..'. ny
- "

Maintenance concept
Maintainers: DPAMMH for dev item
list of tasks

DPAMMH for comparable items
(if engineering estimates
are not available)

MOS and duties

The Principal Actions at Materiel Development
and Readiness Commands
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- Associated support items of equipment (ASIOE).
The ASIOE are external end-items required to
make the set operate, e.g., portable AC
generators.
-— Test, measurement, anc diagnostic equipment
(TMDE).
Note: One of the primary contributors to understated

equipment requirements (which in turn understates funds and

maintenance man hours) is the lack of component and ASIOE

information.

' From supporting MDC/MRC:

- Obtain the SSN for components to be used within the
developmental item(s) assemblage.

° From the Comptroller, MDC/MRC:

- Obtain a line item number (LIN) which will identify
the system in Supply Bulletin (SB) 700-20.

- Obtain a standard study number (SSN) which provides a
mechanism for computing an AA0 for Procurement
Appropriations (PA).

) Forward BOIPFD:

- Forward the completed BOIPFD to the new equipment

training (NET) team and to EARA.

The NET analyst is responsible for preparing the QQPRI based on

information contained in the BOIPFD and takes the following actions:

. From the Design Engineer:
- Obtain information about the system direct operators:
- Quantity per single shift
- Descriptive titles
- List of tasks
° From supporting MRCs:
- Obtain DPAMMH on components not type-classified.
[ From the Maintenance Engineer:

- Obtain the latest maintenance concept.

-11



Obtain information about the developmental item
maintainers.

- DPAMMH at each maintenance level

- List of tasks

From MACRIT:

- Use comparable item DPAMMH If engineer estimates are
not available.

From AR 611-201:

- Compare the system operator and maintainer tasks with
those in AR 611-201 to select the most appropriate
candidate MOSs.

Forward QQPRI:

- Forward the QQPRI to MRSA

The MDC/MRC is responsible for obtaining DPAMMH on all items of
materiel for which they are proponents. These data are forwarded to
MRSA for entry into the MACRIT data base.

EARA performs an equipment relationship analysis to determine if
all of the components, ASIOE, and TMDC are (i.e., "seem to be") present
and compatible. The BOIPFD is then forwarded to MRSA.

MRSA reviews the BOIPFD and QQPRI together for compatibility, com-
pleteness, and accuracy. When these criteria are met, MRSA forwards the
two documents to HQ TRADOC.
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TRADOC. Figure 2.4 indicates the potentially important players in
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agencies shown are not in the document flow but do act on other force

modernization issues.
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The Deputy Chief of Staff for Combat Development (DCS-CD) has four

f’ll"i‘

directorates acting on force modernization issues, which are:
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HEADQUARTERS TRADOC

(FIGURE 2.2)

DCS DCcS
COMBAT TRAINING
DEVELOPMENT
|
SOLDIER ORGANIZATION FORCE SYSTEMS |
DEVELOPMENT DEVELOPMENT MODERNIZATION MANAGEMENT |
DIR DIR DIR DIR |
|
l
TSM TRAINING
REQUIREMENTS ANALYSIS
BRANCH BRANCH
* [
l
TRAINING
MACRIT TOE BOIP \2/ SUPPORT
BRANCH BRANCH BRANCH e — - - _®. -— - CENTER
soiP
TRACKING
BOIP
MASTER e — — - _®_ _—.. SSC-NCR (FIGURE 2.5)
FILE
— 1 )=
= (FIGURE 2.5)
—03)
o/
4
OTHER MACOMs
Figure 2.4. The Principal Combat Developer Players
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) Force Modernization Directorate - Newly created and does not
yet have a formal charter (according to telephonic inter- i
. view).
:i ] Soldier Development Directorate - The HQ TRADOC Point of 1
. Contact (POC) for all MOS recommendations, including those ‘
not related to materiel development.
Elif . Organization Development Directorate - (To be discussed sep- 1
j~: arately).
1f3' . Systems Management Directorate - The coordinator of the
) TRADOC System Manager (TSM), who 1s the TRADOC counterpart
- to the DARCOM PM.
s
o
ﬁ?: The DCS for Tralning (i.e., Training Analysis Branch) reviews the
‘; BOIP package returned from the integrating centers for: (1) training
:?; impact and (2) the MOS recommendation.
=
:ijj The Training Support Center (at Fort Eustis, VA) reviews the
i BOIPFD and QQPRI for potentlal training device impact.
{f The Organization Development Directorate is responsible for the
:ié development of new TOE. Since the BOIP represents a pJ)anned change to
- existing TOE or the basis for a new TOE, this agency 1s the HQ TRADOC
- BOIP proponent.
{?j The key player Iin this directorate for our purposes is the BOIP
‘."'* Branch, as Figure 2.4 shows. The actions taken are:
if? . Enter administrative data into the BOIP tracking system.
;;i . Forward the BOIPFD, QQPRI, and requirements document to:
_;;’ - The Training Support Center (information)
S - SSC-NCR (information)
iéﬁ: - System proponent school (action)
::f . Receive the completed BOIP from the integrating center and
iEFZ forward to the Training Analysis Branch for comment.
D [ Enter the BOIP into the BOIP Master File.
RS
2 2-14
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Forward to HQDA:

- BOIP

- QQPRI

- quuirements documents

- BOIP impact report

Receive the approved BOIP from HQDA and publish it to all

MACOMs for appropriate resource planning.

The BOIPFD/QQPRI/ROC package flow is shown in Figure 2.5.

Each branch (i.e., Armor or Field Artillery) service school has

two major subdivisions which participate in the document review:

Training Development ~ Responsible for MOS level instruction

and preparation of the soldier qualification test materiel.

The training developer performs the training impact analysis

of the BOIP.

Combat Development - Responsgible for developing the:

- Doctrine for the branch

- TOE of the branch

- BOIP (which will eventually change/replace the branch
TOE)

The school which is proponent for the system (e.g., Air Defense
Artillery School at Fort Bliss, Texas, for PATRIOT) will:

AR GS AL S LS \" 4‘-\-"'.'(\‘;"'\"*.':\-\'\':\‘ SR "-"\"'\ OGS

Send copies of the package to coordinating schools if an MOS
or TOE of their proponency is affected by the new system.
Send a copy to LOGCEN for insertion of DPAMMH for all items
of equipment (components and ASIOE) which have been type~
classified. LOGCEN also enters the estimated DPAMMH for the
developmental items into their MACRIT file,

Expand upon the requirements document to develop the organi-

zational and operational (0&0) concept.
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Based upon the 0&0 concept, determine which TOE will employ

the new system.

Determine the changes required (equipment and manpower) in
each TOE to integrate the new system.

Develop the BOIP (which will become a change to the TOE when
the new system is adopted as standard).

Forward the completed BOIPs (proponent and coordinating

schools) to the appropriate integrating center.

Although interviews indicated this may be somewhat the ideal, the

o coordinating school should:

Review the organizational and operational (0&0) concept to
estimate (determine) the type of support each coordinating
school could be expected to provide.

Determine the equipment and manpower changes required in
each TOE to support the new system.

Enter the required changes into the BOIP.

Forward the completed BOIP to the proponent school.

The integrating centers:

Ensure the doctrine expressed in TOE 1s consistent and
mutually supporting and supportable across branches. (For
example, armor, mechanized infantry, and self-propelled
artillery wunits are frequently cross—-attached to form
tactical task forces.) These integrating centers are:

- Combined Arms Center, Fort Leavenworth, Kansas

- Logistics Center, Fort Lee, Virginia

- Soldier Support Center (SCC), Fort Benjamin Harrison,

Indiana
Forward the BOIP and QQPRI to HQ TRADOC (DCS-CD).
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The SCC~NCR plays a unique role in the BOIP process. It is a
TRADOC agency but performs supportability analyses for the ODCSPER. See

t Figure 2.6. The actions to be taken include:

;i% ° Coordinate with the Civilian Personnel Center (CIVPERCEN) :
5& when the QQPRI contains civilian occupational series -

; changes. Coordinate with MILPERCEN when warrant or commis-

o sioned officer requirements may affect their occupational N
fﬁ. series. )
f;: ° Compare the enlisted demand (i.e., BOIP impact) to the A
&_ projected supply (i.e., the personnel data contained in the
.:E MILPERCEN data banks). .
f . Perform feasibility [career path and standards of grade N
;:é authorizations (SGA)] and supportability (probability of .
e acquiring the required aptitudes) analyses.

-~ ° Submit a formal MOS recommendation through HQ TRADOC to the

s DCSPER for decision. :
= )
(:' HQDA. The primary Army Staff (ARSTAF) BOIP players are shown in

'?. Figure 2.7. The agencies and actions taken within ODCSOPS include: -
:? o Requirements Directorate: N
"i - Is the BOIP coordinator for the ARSTAF.

- - Has the Force Integration System Officer (FISO) who is .

;i the ODCSOPS POC for the systems under development. .
:ii - Prepares the HQDA position on the BOIP. t.
’;; ° Force Structure Directorate: "
7 - Uses the BOIP (and AURS) in LOGSACS to develop equip- 3
;; ment planning requirements. ~
Q}: - Uses the BOIP (and AURS) in PERSACS to develop man— .
o power planning requirements. ;g
2:. ° AFMCO [under HQDA Chief of Staff (CSA) administrative con~ .
:: trol and ODCSOPS operational control]: :j
:} - Reviews the BOIP impact in relation to the force "

X modernization master plan. "
..\ - Monitors force modernization execution by MACOMs, —
o,

- J
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° Training Directorate:
( . - Reviews the BOIP for training policy implications.

o The actions within ODCSRDA include:

| w ° Utilizing the LOGSACS in the automated Army Materiel Plan

L

(AMP) which develops the AAO for procurement appropriation
(PA) funded materiel.
Participation by the HQDA System Coordinator (DASC) in AMP

|
reviews at the MRCs to ensure the materiel requirements are

|

|

|

|

e
°

.4 i; properly stated and funded. Prior to the 1974 ARSTAF re-
Lo organization, each new system was representd by a single
o HQDA POC [the HQDA System Staff Officer (DASSO)], located
i - within the Office of the Assistant Chilef of Staff for Force

Development (ACSFOR). Now the duties are split between
3 l; organizations, the DASC in ODCSRDA and the Force Integration
staff Office (FISO) in ODCSOPS.

5 The actions within ODCSLOG are limited to using the BOIP (and
AURS) impacted LOGSACS in the TAEDP for equipment distribution planning.

. The agencies and actions within the ODCSPER include:

. Manpower Programs and Budget Directorate - Reviews the esti-
mated manpower impact (spaces) in relation to the force

ceiling and probable impact on the budget.

S

SEEA ° Military Personnel Management Directorate:
Do - SGA

. - Top six enlisted grade constraints
i :; - Command grade objectives

PROBLEMS WITH CURRENT PROCESS

<l Information Dropout

A considerable amount of "information dropout"” occurs during the
SO developmental cycle. For example:
A 2-21
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When the justification for major systems new start (JMSNS)
is prepared, much data and information are available that
are not captured and retained for later use. Therefore,
manpower and organizational information that could establish
the baseline information is lost.

As stated in guidance documents and discussed at the 1982
QQPRI Symposium, TRADOC is the responsible MACOM 1in the
developmental cycle until Milestone I or when the decision
is made to designate a project manager; then responsibility
is transferred to DARCOM. The methods of collecting data to
that point have not been formalized; consequently, informa-
tion passed to the PM is more a function of the PM's aggres-
siveness than that of the system.

As their names suggest, the two milestone reporting systems,
Force Modernization Milestone Reporting System and Inte-
grated Logistics Support Milestone Reporting System (FMMRS
and ILSMRS), do not contain detailed information content.
These systems are progress reporting systems only. Various
coordination and planning meetings are held by the materiel
developer throughout the life cycle, but the logistics and
NET analysts are rarely invited.

A senlor representative at SSC-NCR schedules Materiel Sys-
tems Reviews (MSR) for major systems approaching the First
Unit Equipped (FUE) date. He stated a recent MSR uncovered
10 major planning discrepancies. However, there is no writ-
ten checklist for the MSR, so a uniform replication across
systems is unlikely,

The BOIP preparer at the Ordnance Center and School stated
most of his TDY trips (30-40 annually) involve seeking in-
formation about new systems which is not contained in the
BOIPFD or QQPRI.

Materiel developer information can be lost early in the de-

velopment cycle by not transmitting it to the combat devel-

oper or deleting information when the QQPRI is returned to
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the materiel developer on revision. For example, informa-

tion on early MOS selections could contribute to the MOS
decision process but usually is lost in document revision

and handling.

LCSMM Timing Versus Information Availability

The LCSMM has event-oriented milestones while Army resource man-
agement has time-oriented milestones. A further complication 1s related

to two new, high-level initiatives:

e The Carluceci initiative to compress the life cycle of major
systems into a 5-year timespan,

° The CSA initiative to use the 9thInfantry Division as a
high-technology testbed and to expedite its BOIP feeder
inputs.

Other information contradictions are:

. MILPERCEN requires a 24-month notification leadtime to sup-

port new systems which require additional numbers of current
MOS.
] MILPERCEN requires a 36-month notification leadtime to sup-

port new systems which require a new MOS.

® Typically, the 36-month threshold has occurred before the
FBOIP/FQQPRI are submitted (see Figure 4-2, AR 71-2). Thus,
the TQQPRI would be the basis for a timely new MOS decision,
Historically, there has been little training information at
this polint so the MOS decision must be based upon intuition

or experience with comparable systens.

Earlier MPT Information Is Required

Various studies have shown that a significant- percentage of the
RDTE funds have been committed by Milestone II; yet, the TQQPRI is not
required at TRADOC until 9 months before that milestone; then TRADOC
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consumes about 7 months in preparing and coordinating the TBOIP. There-
fore, the staffing of the BOIP impact report at HQDA and Milestone II
can occur simultaneously. In addition to being untimely, the TBOIP im-

pact report has these deficlencies:

] Historically, the total manpower requirements have only been 1
reflected in the final BOIP (FBOIP) or amendments to the
FBOIP. ;
N The TRADOC BOIP system can develop the manpower impact of ,

one system but not the cumulative impact of all systems.

It is possible to have manpower estimates earlier in the life cy-
cle 1f the notion of a conceptual BOIP! yere accepted. It could be
developed prior to Milestone I and could constitute a change to the
baseline or the baseline against which subsequent input could be com-
pared and evaluated. The details of the conceptual BOIP are in the
section entitled Idealized Baseline.

Late Problem Detection
A synthesis of (1) the Man-Machine Interface study, (2) the DAIG

investigation into the materiel modernization process, and (3) comments
collected during field trips indicates most of the modernization prob-
lems (and their eQentual effect on the MOS recommendation) could have
been predicted (and thus prevented) by a structured method of high-level
data collection, transmission, and evaluation. Below are some examples

of problems undetected until late in the development cycle:

* The system attributes of the Ml, M2, and M3 fighting vehi-
cles and their subsequent effect on maintenance, and fuel
and ammunition supply vehicles throughout the field army
TOEs. The maintenance of the turbine engine presented

unusual maintenance requirements previously not encountered.

1Not to be confused with a condensed BOIP.
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'i} ) The fuel consumption significantly exceeds that of predeces-
(t ! sor models., The ammunition carrying capacity of these ve-
%: T hicles, especially the Ml, was less than the predecessor
’; 2 vehicle.

:i A . In the two later problems, additional equipment and manpower
I are required to cope with the requirements for increased
. fuel and ammunition carrying capacity.

& ° The maintenance support equipment at DS/GS fo; the M2/M3

fighting vehicles.!
. The effect of the novel night vision devices and the unique

distribution of flying tasks between the pilot and copilot

ES ) of the AH-64 helicopter.
. :_:

r Our investigation revealed the development of manpower data must
f; follow a particular series of sequential steps which can have a signi-
5;: . ficant effect on the information quality:
2
-' D 1. Development by DARCOM of the BOIP feeder data sheet which
- should:
:}: - ° List all parts that comprise the system. These include the
”j ! developmental item, the components of the developmental

item, and the associated 1items of equipment (ASIOE) needed

to operate, maintain, and transport the developmental item.

D ° Describe the configuration of the developmental system to
:; ‘ include its cubic displacement, weight, and electric power
AR requirements.

;} . Describe the primary usage of the developmental system.

@ g

. - . 1This problem was telephoned from TACOM to the Ordnance School BOIP
R preparer during our September 1982 visit; yet the first vehicles will
- : be fielded in March 1983. The equipment will have to be funded by RDTE
s Appropriations because it is too late for Procurement Appropriations.
®
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- ° List other items under development to which a single system
(t is related (e.g., the PATRIOT consists of approximately 27 .
j;; developmental items). Therefore, each of 27 BOIP must be

.‘ -
TN

considered together to assess the resource impact. Iy

2. Development by DARCOM of the QQPRI (for the developmental

i; system only) which includes: 2
< 3
< ° Operator requirements (quantity and MOS) for each system. :j
& ° DPAMMH required at each echelon of maintenance for the de-
:jl velopmental item, to include its components.
:&t e LOGCEN added annual maintenance man hours (AMMH) for any re-
u}z quired assoclated items of equipment.

® MOSs recommended to perform the maintenance, on the devel-

opmental item only, at each echelon of maintenance require-

.- ments.

{- 3. Development by the TRADQOC proponent school of the organiza-

. tional and operational (0&0) concept which will describe the doctrinal

VE; employment of the new system within the field army.

:3 4, Development by the TRADOQ proponent school of the equipment 1
S and manpower changes required in the TOE and documentation of them on .
‘i% the BOIP cover and continuation sheet to:

L 3
A

Operate the total number of systems planned for each unit.

'@,
.

Maintain all of the planned systems at the organizational

4 ,; "l
®
ek

level.

t
” ‘.‘
[ J

Support the systems at the organizational level with system

'
.
o

related equipment (e.g., additional fuel and ammunition
trucks).
] Supervise the operators and the malntenance of the new sys-

tems and any additional support equipment.

*

L . r.v .'1 . ‘o »
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5. Development by the TRADOC coordinating schools of the equip-
ment and manpower (documented on the BOIP cover and continuation sheets)
changes required in system-related support units TOEs throughout the

field army. For example, to:

® Repair the system at the DS/GS level.

° Operate additional equipment needed in support organizations
(e.g., the M1/M2/M3 cause both divisional and nondivisional
fuel and ammunition truck requirements to increase).

. Calculate the AMMH to account for the increased equipment
density to determine if additional maintenance manpower will

be needed in the support TOEs.

What Are the Primary Problems?

Research uncovered several facts which seem to be contradictions,

e.g.:

] Pro

- The materiel modernization process is mature.

- The DARCOM and TRADOC participants in the BOIP docu-
mentation process are intelligent, motivated, and
conscientious about their work.

o Con

- Equipment 1is being fielded for which there are no
qualified maintenance personnel.

- The MACOM commanders' and GAO's criticisms caused the
CSA to direct the Inspector General to investigate the
entire process,

- The listing of problems described in the 1979 QQPRI
Symposium was repeated in the 1982 QQPRI Symposium.

These contradictions suggest that the process usually defeats the
efforts of the most diligent participants. Our research indicates the

following specific discrepancies:
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l. There is an Army-wide lack of understanding of:

° The QQPRI development process.

° The required role of each player in the QQPRI.
° The current utilization of the QQPRI.

® The potential uses for the QQPRI.!

2. There is no unbiased, objective, analytical method to develop
the MPT demand data needed to support the MOS recommendation process.

For example:

° Timing - The QQPRI-related activity initiation points are
not well defined within the LCSMM, thereby causing a
recurring, untimely response condition.

° Procedures - Are not sufficiently structured so as to lead
respondents through the development of their contribution to
the QQPRI.

- The Army guidance (AR 71-2) does not contain specific i

instructions below the MACOM level.

- Neither DARCOM nor TRADOC has published supplemental
instructions to complement AR 71-2.

- 0f the agencies visited, only one had an SOP--which
was due for revision. .

- With no published criteria, reviewers use subjective
judgments to evaluate the submissions.

° Responsibilities Not Defined - There are no prescribed
responsibilities or boundaries for each participant in the
BOIP process. Consequently, several agencies validate the
same elements of information. Conversely, some data (e.g.,

task lists) are usually omitted.

1o related new initiative is the Force Modernization Impact Analvsis
System currently under procurement.
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:\ ; ° Tools
[t ' - Automation =~ Inadequately covers the Information
:;f B requirement; has an 1inadequate report generation and
: distribution scheme; and fails to support the analyst
I across organization boundaries.

I - MACRIT - There is no unbilased, objective, analytical
RO method to both estimate and update the DPAMMH for all
.;. appropriate items of equipment (see Appendix E),

’ -f - Training - There 1s no formal training program for

’ participants in the QQPRI development process. This

j_‘ :{: deficiency 1includes the lack of any training for the
:::5 < New Equipment Training (NET) analysts who initially
:5:: W develop the QQPRI in addition to planning the NET.

P '.: - References - DA and subordinate agency publications
':i .. treat the QQPRI development as a minor part of the
": ;..:: materiel modernization requirement. Even the revised
:'E AR 71-2 (BOIP and QQPRI) dedicates more space to the
( D' development of equipment data than manpower data.

‘::'_-: o 3. There 1is no centralized and automated source of MPT data.
-;_::’. : There are many opportunities to generate detailed MPT data during the
! materiel development cycle bu.t there Is no automated central repository
,;, in which to store/access it. For example:

>

::'.; ° Before Milestone I - TRADOC is responsible for the collec-
"'.~ N tion of Integrated Logistics Support (ILS) information
- ‘ related to the system under development. The collected data
"::: i are supposed to be transferred to DARCOM during the transfer
-C:; :._: of system responsibility but these data are not automated.
YN . Milestones I-III - The PM/MDC are appointed at or before
:: . Milestone I and subsequently are required to use the ILSMRS
§"' -::: and FMMRS to record the achievement dates (but not the
'-:: supporting details) of specified milestones.

.: ::: . Milestones II-III - The TQQPRI are generated by NET ana-
._‘, lysts late in the demonstration and validation phase after
S 2-29
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3:t OT-I, 1if one 1s held. All QQPRI are forwarded to MRSA in

(t hardcopy where they are given an administrative review and i
’qﬁ forwarded to HQ TRADOC; MRSA updates the FMMRS with dates ‘
E%: and various codes but no MPT details. 1
N o HQ TRADOC (DCS-CD) has two automated MIS: (1) a within-
Lj TRADOC BOIP tracking system, and (2) the BOIP master files
iﬂ: which contain QQPRI-related data elements (e.g., MOS, quan- 1
i;j tities, and grade) but no more definitive data.
o HQ TRADOC (DCS-TNG) has an evolving MIS called the Task 1
. Descriptive Information System (TDIS) which is intended to
»;:‘ be used by the service schools to record the task inventory ;
j:; for each MOS. The purpose of TDIS is to be the central )
.GE source of tasks=-within-MOS to support the development of ]
]!' Soldiers' Manuals, Job Aids, and Soldiers' Qualification K
~:; Tests. .
_}i. ° TRADOC SSC-NCR has a task data bank to support the Compre- :

AN hensive Occupational Data Analysis Program (CODAP) surveys.
(It is not known whether TDIS and the CODAP data banks will
SR eventually exchange information or perhaps be part of the

same overall system.) There is no indication that either

" .‘ ."x 0
‘

. » . -
......

-
.

:ﬁ TDIS or CODAP will carry task priority and quantity by MOS.
f' Without this information, the data base does not present
HFTt task importance with respect to other tasks nor productive
:if time required to accomplish a task. Without task productive
:%t time, task overload cannot be easily determined. Without
:;\ task priority, task shred-out into two or more MOS (job)
- cannot be easily done except on a judgmental basis. )
}2: . HQDA uses the TRADOC BOIP magnetic tapes which include the ;
. QQPRI but does not insert additional MPT information.
_155 ° MILPERCEN has extensive personnel-related information 1in
e their MIS but they focus on managing personnel assets, the
:ﬂ: supply side, whereas the demand data come from the PERSACS
fﬂf (without BOIP applied), or from manually developed force
;;“ modernization information. Even if the PERSACS reflected
Y the change in demand based on the BOIP, the TOTAL BOIP
N
N .
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personnel demand under current PPBES practices would not be

recommended within overall manpower constraints. Hence,
there 1s no authority to provide assets based on BOIP
demand.

° The planned ODCSQOPS FMIAS concept is to use data from exist-
ing MIS; therefore, it can only provide additional MPT de-
tails 1if they are incorporated in modified feeder systems.

4, There is no unbiased, objective, analytical method to make an
MOS recommendation by the SSC~NCR regardless of the MPT demand informa-
tion developed during the QQPRI process. For example:

. There are four alternatives to each MOS recommendation:

- Retain the old MOS.

- Retain the old MOS and add an ASI.

- Shred out the old MOS (this action creates new MOSs in
the literal sense but does not mean that new, multiple
tasks will have to be performed).

- Create an entirely new MOS.

) But there are no formal rules to be followed which would
lead one to select a specific alternative from the four
listed above. Some of the people interviewed suggested
these informal rules: ‘

- Retain the old MOS if:

- There 1is no substantive change in the training
course length.

- Retain the old MOS and add an ASI {f:

- Only a few of the MOS holders will have to
perform the tasks (e.g., equipment that 1is unit
or MACOM specific).

- Shred out the old MOS if:
2-31
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- There 1is job saturation (i.e., the number of
tasks to be performed exceeds the ability and/or
availability of the performer). There does not
seem to ever have been a research effort
conducted to systematically test this notion.

- Task clusters are being formed around particular
jobs. The clusters do not have to be mutually
exclusive and, in fact, should stem from a
common job core.

- Create an entirely new MOS 1if:

- The course content will be significantly

changed.

IDEAL BASELINE

The purpose of the "ideal baseline” is to establish requirements
for MANPERS processes and methodologies. The discussion immediately
following focuses on systems and procedural aspects of the baseline; the
development of a taxonomic tool to assist in MOS selection is detailed
in the next section addressing Task 2. All of the recommendations
addressed in this section are considered feasible and within the current

state-of-the-art.

The preceding material addressed many problems related to the man-
power and personnel requirements development process associated with
materiel modernization programs. Many of these same problems were iden-
tified as early as 1979; yet, effective solutions have not previously

been found. Some of the principal reasons are that:

o There 1s no overall manpower and personnel requirements de-
velopment guidance that transcends the materiel development
process from mission area analyses (MAA) to deployment so
that cost comparison or manpower space trade-off analyses
are included in all research and development stages of the

acquisition process.
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; ) There 1s no single, comprehensive "how-to” manual which in-
3 | tegrates the materiel developer and combat developer devel-
-b opaental efforts with MACOM-unique requirements while simul-
3 i ' téneously focusing on the principal objective-—accurate

C resource estimates. '

RO . The development of effective prescriptions, such as the
N

Y aforementioned manual, requires an unbiased and analytical

A approach by a multidisciplinary, cohesive team. Army task

forces and study groups rarely have the time and objectivity

to accomplish such an effort.

o

o |

' Ideal Baseline Detailed Requirements

The "ideal baseline” for developing manpower and personnel re-
{5? : quirements information must begin with a comprehensive record based on
EE? ) 1ﬂformation developed during the MAA (i.e., analysis of threat, mission
{ B analysis, and current versus needed capabilities analysis). The record
¥;;3 at this point in the life cycle would be data obtained from the manpower
15;: ; analysis assoclated with analyses mentioned. It would identify the type
t; ! Army organizations that would be changed, augmented, or replaced By the
I desired or needed capability being studied, to include maintenance and
;?_ ! support requirements. Since the type organizations involved Iinclude
$;i . nanpower identification by grade, skill, and numbers, the corresponding
JQE { organizations in the Active Army, Reserves, National Guard, or unmanned
4.2 : units could be tagged as the trade-off baseline for this new capability.
?j;j I In the afor uentioned analyses, an assessment of change could include
t;:j : the potential impact on the organizational structure (TOE) and such
Ei; detail as change in number of manpower spaces and the rationale for such
'-&_ ! change. The change in manpower spaces would be further assessed con-
Ej. cerning anticipated change to grade structure regardless of standards of
ﬁi grade authorization (SGA) constraints and skill. The assessment of skill
2-33
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impact would include the perceived change in aptitude area. The apti-

L tude area impact would be required in all cases; even if at this early
stage, perceptions are that there will be no change to the number of
spaces or to the grade structure. The manpower and personnel require-

ments Iinformation developed in the pre-milestone I -period would be

(—5 automated immediately after the decision to proceed with the project.
A Table 2.1 proposes LCSMM information requirements. The manpower and
fﬁ: personnel requirements information so established could be monitored and
Eiﬁi associated with cost and affordability analyses' at decision points ’ J
- . through each life-cycle phase until the capability under development 1is \
,Si} deployed. As changes occur to the information based upon more or im-
ffi proved knowledge of the emerging capability, the manpower and person-
::il nel requirements information could be appropriately updated. Such
;J' updates should occur prior to LCSMM milestone decisions so that senior
;if; managers and resource decision makers have available the most recent
{;Ei change that impacts upon affordability issues. Such change information
*5:: could be displayed to reflect information changes since last milestone
( review and decision and change since the decision to proceed. Change
} - would always be presented by organization, grade, and aptitude and
. skill.

f.: The "ideal baseline™ requirements for estimating manpower require-
:&hﬁ ments would have attributes and capabilities as described below:-

iéfﬁ . Centralized data base

[ - . Input timing prompted by the system

L*{: . Structured data collection

S?: ° An automated report generation and distribution schema

iﬁ? 'y The use of abbreviated QQPRI during the conceptual phase of
; N the life cycle

A requirements document identification schema keyed to the

LCSMM phases

v
.
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Centralized Data Base
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A centralized repository of information about each developmental

.
P

system should be established; however, the structure of the data base is
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TABLE 2.1
IDEAL BASELINE MANPOWER INFORMATION REQUIREMENTS

Milestone Title ] Inrormation Requirements
Mission Area Anal- Organizations (type and number)
ysis Grades (antitcipated or proposed
change)
Aptitude and skill (anticipated
change
Pre~JMSNS Concept Exploration Conceptual QQPRI, BOIPFD, and 0&0
concept to establish the BOIP or
AURS and update MAA information
I Demonstration and TQQPRI, BOIPFD, and 0&0 concept to
Validation establish the BOIP or AURS and update
Pre-JMSNS information
II Full-Scale Develop- FQQPRI, BOIPFD, and 0&0 concept to
ment establish the BOIP or AURS and update
I milestone information
II1 Production and De- AQQPRI, BOIPFD, and 0&0 concept to
ployment establish the BOIP or AURS and update
IT milestone information
Note 1: Information concerning the organizations, grades, aptitudes,
and skills would be based on a capability in existence which
would establish the manpower requirements baselice for
trade-off purposes. Such baseline would be changed over the
life cycle of the emerging capability until such time as the
new system 1s type-classified and approved for deployment.
Note 2: In the event a capability is to be developed which does not
supersede an existing capability, an initial anticipated
force structure will be established for subsequent trade-off
comparison purposes.
Note 3: Subsequent to Milestone I, the initial operational test (OT)

and developmental test (DT) should take place. At this time
a draft TOE may or may not be available for organizing the
unit that will conduct the OT/DT. Such a draft TOE may or
may not be in the TOE file. However, the draft TOE should
supersede an AURS at the appropriate time, and such TOE will
be officially introduced to the force structure.
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" critical to 1its usefulness. Most data bases are the products of an _‘i
* aggressive distillation amd transformation of information, so that .';,‘
\,‘ groups of words are represented by a single, abbreviated code. A more N
.‘. appropriate design would be similar to text or word processing systéms ,‘*1
G with the capability of retrieval coupled with some electronic mail con- B
'~ cepts. These techniques permit the system users to receive, send, and }
-;: extract information and to be informed of current changes. The objec- <
:;: tives of such a data base would be to: .
4 2
( ] Improve the timeliness and accuracy of data being collected -
:.~: for use by other participants in the BOIP preparation ;
':: process. N
',: . Make available to all BOIP players information, however un- -~
" related it may seem, which can help them form a more dis- e
tinct perception of the task. Examples are:
q - Justification for Major System New Start (JMSNS) ’
‘ - Letter of authority (LOA) _
' - Required operational capability (ROC) =
_-:'-". - Maintenance concept -
: - Organizational and operational concepts :-;:
- - QQPRI
- - BOIPFD -
%

pa
IR
o

Input Prompting by the System

s

. The contradiction of the event-oriented LCSMM and time-paced QQPRI “
=) submissions could be reduced by selecting proximate milestones in the

_f LCSMM and using them as "flags™ for document initiation or revision. —_
:::; The optimal milestones will be developed during the MARMIS analysis. .
. As an Interim solution, the FMMRS or ILSMRS systems could be used s
'5 to generate reports with required activities and suspense dates. -
% A,
"4 e
-, The ultimate BOIP-oriented system will be AUTOMANPERS which should .
’I.' incorporate the attributes of: (1) the DARCOM milestone systems and U
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(2) the TRADOC BOIP tracking system. (Then those systems could be eli-
minated.) For maximum effectiveness, AUTOMANPERS would incorporate
electronic mail capabilities to prompt for and distribute required BOIP
inputs (e.g., QQPRI, BOIPFD, 0&0, etc.). )

Structured Data Collection

The multitude of previously described problems can be synthesized

into these generalized categories:

o Boundaries of responsibility
) Knowledge and skill appropriate to the task
] Tools to assist the analyst in task performance

The most effective compensatory device to minimize these problems
is a carefully conceived method of structured data collection, starting
at the pre-JMSNS milestone and continuing through the research and de-
velopment phases of weapon system development. This notion is analagous
to having an experienced analyst lead the respondents through the BOIP
development processes. While the structurad method can be demonstrated
in a manual mode (MANPERS), an automated procedure (AUTOMANPERS) should
be the objective. AUTOMANPERS could contain an extensive system of user
prompting, examples of appropriate 1input for different classes of
equipment, and validity checks. In either case, the MANPERS methodology
should recognize that the entire BOIP process needs to produce three

broad categories of information:

. System Information (via BOIPFD)
- System description (i.e., static characteristics)

- System intended purpose

- System performance characterics (not a current re-
quirement)
. Performer Information
- Tasks to be performed by operators, maintainers, and
supporters
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- Time required to perform maintenance tasks and their
priority or importance b
- Recommended number and classification of task perform-

ers and supporting rationale/logic

° Organization Information [via BOIP Organization and Opera-
tional (0&0) and Maintenance Concepts]
- Number of systems per TOE
- Concept of system employment by type organization
- Concept of maintenance

- Additional resources required to support the system

To extend the notion of establishing boundaries of responsibility
around participating agencies, and to depict the idealized baseline pro-
cedures, a series of figures has been developed. The purpose of devel-
oping the figures was to reduce the apparent complexity of the BOIP
process by graphically depicting the essential elements of information
about each BOIP player. Supporting text will only be used to highlight

concepts which might be overlooked.

DARCOM

Figure 2.8 depicts the minimum essential elements of information
(shown in solid boxes) required by the NET analyst to produce the output
at the bottom of the figure.

The box at the top of the figure represents information which
should be contained in the BOIPFD about the developmental system. The
quality of the information in the BOIPFD is the foundation for all sub-
sequent estimates. Historically, this information has not been accurate
or complete and the quality of the QQPRI has been degraded. 1In particu-
lar, the BOIPFD should contain:

. A comprehensive description of the system and its intended
use.
. A complete and accurate listing of components and ASIOE, to

include test, measurement, and diagnostic equipment (TMDE).
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' DARCOM

SOLID BOXES DEPICT THE INFORMATION NEEDED BY NEW EQUIPMENT TRAINING
(NET) ANALYSTS TO ESTIMATE THE MANPOWER REQUIREMENTS
TO OPERATE/MAINTAIN/REPAIR A SINGLE MODERNIZATION SYSTEM

DEVELOPMENTAL SYSTEM

e (Description of the following:)

h Major Developmental End item  Associlated
‘? Subassemblies: item components items

|

B Location on system: [ INTERNAL ~ | [ EXTERNAL |
- | o

” (TMDE) ( TMDE) ( TMDE)

Examples: | (FDC van) (radios) (generator) |

. v v

:f MAINTENANCE CONCEPT

‘n

(location of performance)

o —L

i (NSN) (LIN)

IS

' v v v

" Design Engr Maint Engr

estimate of estimate

- operators of DPAMMH

o & tasks & tasks v \

[ AMMH
lﬁ --(update file)--> Files
2 |
- v
. | conversion
to
|___DPAMMH
F- (sum for system total)=—>
. I USING UNIT | [ SUPPORT UNIT ]
- I |
o' v v v

ORG OPERATORS ORG MAINTAINERS DS/GS REPAIRERS
R MOS X X X
.
o QTY X
i DPAMMH X X
TASKS X X X

L ADN

Figure 2.8.
for the NET Analyst

o
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¥

2-39

3

i

- - DT e S,

o, ‘#*-."\'\-.""s' ﬂ.\ o

Ideal Baseline Essential Elements of Information

[

hS
Y

l.

RS

N~
.

.
)
.

.-
")

NP A

(R A s

EN NN

AR

[ 8 2o 4, 2, 1, 8,



e

',!
o
N
n"\:
N
Jl"" . "
$ The labels "internal/erternal” are intended to eliminate the
(t recurring misunderstanding of the terms "components"” and
- “ASIOE."
o Dl
% P
K The remaining boxes represent information that the NET analyst

must solicit as it is not provided automatically as 1is the BOIPFD. 3
L ,'q
Since there are no manuals or training programs to aid the analyst at -
the present time, it is essential that sources of data and tools be spe- ;

o

cific to ensure consistent and quality results are produced in this

'll .‘l : .
4

{ process.

(4 .
’
v .g’

The maintenance concept describes the echelons of maintenance

:,\‘ envisioned for the developmental item but not the entire system. The i
o removable components and ASIOE are normally maintained in accordance
-::; with their Maintenance Allocation Chart (MAC) which 1is 1in the R
‘:-:: appropriate technical manual for each end item. :]
il *0

L <
i The NET analyst must obtain from the system developing engineer j
jff.: the task and skill information prepared as a result of the logistic )
,.:- support analysis which includes the estimated number of operators per '\
‘:; shift, their descriptive title, and a listing of their tasks,
) ,
f'{:: The NET analyst must obtain similar information from the mainten- M
s
A ance englneer and will also request estimates of the DPAMMH for the .
h\| §
- items shown on the BOIPFD. g
N

-}: The MRSA or LOGCEN MACRIT files can be used for comparable item
':. maintenance man-hours 1if a reasonable engineering estimate is not

e available. g
-

.. The output of this process is shown at the bottom of the figure. 3
... [N
::: Those are the required manpower-related entries for the QQPRI. Note N
::-: that quantities of maintainers and repairers are not a QQPRI entry. )
s 5
o
"

7

- ¢
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TRADOC-Proponent School
Figure 2.9 depicts the primary input and output of the BOIP ana-

lysts at the school which is proponent for the system.

At the left of the figure are equipment examples to show how the

requirements increase as the process continues.

The proponent school automatically receives from DCS~CD three
documents: (1) the materiel developer's BOIPFD, (2) QQPRI, and (3) the

ROC or other requirements documents.

The combat developer must develop the 0&0 concept which will
document the comprehensive plan for employing the system in various TOE.
This process leads the analyst to the resource requirements to equip and

man the receiving TOE.

The box entitled "System Operating Characteristics" represents a
recommended addition to the process., It is obvious from reading the
DAIG and Soldier/Machine Interface reports that system performance
characteristics may significantly increase support requirements. Figure
2.10 shows an approach which would compare the new system with a prede-
cessor (if one exists) to obtain system distinctions. The system dis-
tinctions have the potential of becoming implicit tasks, and it is task
information (e.g., difficulty) that affects the MOS recommendation.

The Organization Equipment Listing (OEL) is a relatively 1little
known TRADOC product available in microform. The OEL inputs are: (1)
TOE file, (2) BOIP file, and (3) TDA file from TAADS. The value of the
OEL to the BOIP analyst 1is to identify every TOE which contains an item

to be replaced. The product follows this sequence:

) Item of equipment
[ TOE in which item is a requirement and the quantity

241
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[ 1 tank ]

{54 tanks ]

TRADOC - PROPONENT SCHOOL (e.g., ARMOR SCHOOL)
SOLID BOXES DEPICT THE INFORMATION NEEDED BY THE PROPONENT SCHOOL
COMBAT DEVELOPER TO ESTIMATE THE MANPOWER REQUIREMENTS TO OPERATE/
MAINTAIN/SUPERVISE ALL MODERNIZATION SYSTEMS WITHIN THE USING UNIT 4

MD estimated
equip reqts

\

MD estimated
manpower reqts

REQTS
DoC'T

\

ORGANIZATIONAL & OPERATIONAL CONCEPT

(quantity per unit) &

(mission profile)

/\

v

CD estimated
equip reqts

[

v

CD estimated
crew reqts

\']
system operating :
characteristics SGA
(e.g.,consumption)
\' \'A \')
—>| TOE in which L
OEL BOIP will be
——>| integrated
I
v ;
[fuel & ammo CD estimated
trucks equip reqts
plus-up] (sys) & (spt)
l \
\'s
AMMH sys/spt equip )
File maint workload %
\
— USING UNIT ]
I I l
v v A
ORG OPERATORS ORG MAINTAINERS ORG SUPERVISORS
(system support) (_sys + spt ) (_sys + spt )
MOS X X X X
QTY X X X X
GRADE X X X X

Figure 2.9.

-----
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IDENTIFICATION OF POTENTIAL TASKS .j

CONTRASTING THE ATTRIBUTES OF THE NEW AND SIMILAR SYSTEMS
s WILL PRODUCE NEW SYSTEM DISTINCTIONS
- WHICH BECOME CANDIDATES FOR TASK STATUS

' ' "
h
-3
’l
g! Hypothetical example: A tank similar to the M1 Abrams
~

SYSTEM ATTRIBUTES

& | |
HARDWARE CONFIGURATION OPERATING CHARACTERISTICS
S
GE Same Unique Same Unique
{: Engine . « « « « o « o« o o« o « o » « o High thermal
W = turbine output
4 Fuel tyYPe « « o ¢ s o« o« o« o o o o o o 40Z higher
= aviation fuel use rate
(011l capacity) « ¢« ¢ ¢« o+ ¢ o ¢« « o o« o o o o o o » » + Complex oil
changing
procedures
p (chaSS1S) & « o o « o « o o o o o s o o s s o s o s o + Nose to nose
o towing due to
“high thermal
- output
N (chassis) . . . Reduced ammo capacity
f? (turret) . . . » Fire control . ¢« « &+« « « « « « « « » » Laser ranging
- I'—------——>(Parenthetical entries would not be listed. They are
:; shown only for illustrative purposes)
- (Since there is no difference between the gun and its
R l operation, neither entry would be made)
\'f

(105mm SUN) ¢« & o « o o o o o o s s « » » (gunnery)

w . .

igure 2.10. Identification of Potential Tasks Via
System Attributes

R
2"
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. BOIP which will increase or decrease the same item of equip-
ment (as a component or ASIOE) 4
- The TOE to be affected i
- The quantitative change
° The same data for TDA units

EXAMPLE

Item TOE/TDA Qty/Chg BOIP Avail. Date
truck 5-~ton 07045 (mech inf bn) 24
+2 TOW missile 830630
-1 water purifier 840131

15th station hospital 30
+1 medical set 840731

The result of the analysis is a listing of system—-specific and
supporting equipment requirements. These requirements must then be com-
pared to the TOE in which the system will be integrated because the BOIP
is rarely an absolute statement of requirements. Rather, it is a record
of changes (+/-) to equipment and manpower requirements needed to inte-
grate the new system into existing TOE. This fact 1is generally over-
looked. The BOIP as a finished, usable set of data does not represent a
requirement. Rather, it represents a requirements change. If a new
weapon system establishes a totally new requirement, it would be record-
ed initially on AURS, then a draft TOE, followed by the approved TOE.

The equipment changes have maintenance implications so the AMMH

file must be used to calculate maintainer requirements,

The standards of grade authorization (SGA) may have to be consult-

d -7
ll'

v

IR
P
[

4« $%4 a

ed to determine if supervisor changes are also required.

L
., ",
»

o5y
Aol

The product is the BOIP which contains changes to those TOE for

jo‘.

which the school 1is proponent.

’
1’

Db
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TRADOC - Coordinating School (Ordmance School)

Figure 2.11 depicts the process for the Ordnance School which is
proponent for Ordnance TOEs. Since most developmental systems require
DS/GS support, many must be submitted to the Ordnance School for analy-
sis. For an accurate analysis, the Ordnance School BOIP analyst must
have as 1input the proponent school BOIP. The reason is that the sys-
tem—-specific organizational requirements (e.g., 54 tanks) and the in-
direct requirements (e.g., added fuel and ammunition trucks) 66:h repre-
sent an additional workload to the supporting maintenance units. While
that conclusion seems obvious, the TRADOC BOIPFD/QQPRI distribution
scheme 1s for concurrent not sequential evaluation, which makes it a

MARMIS prescriptive candidate.

The maintenance concept is also needed by the Ordnance School com-
bat development analyst to determine if maintenance doctrine will be
affected by the support requirements of the new system. To a lesser
degree, but for the same reason, the 0&0 concept would be a useful

reference.

Again, the need for system characteristics was stated in field
interviews because they can have an effect on the tools, special
materiel handling equipment (MHE), and TMDE required in supporting
maintenance units. As an example, the DS repair unit for the new
hydraulic antenna mast (Magic Mast) will need a tool (similar to a

hydraulic press) capable of holding a 35-foot antenna in two places.
As the maintenance support unit's workload and their own equipment
requirements increase, there may be a need to increase operator, repair-

er, and supervisor manpower.

TRADOC - Coordinating School (Artillery School)

Figure 2.12 depicts the process for the other coordinating
schools. The principal difference between the Ordnance School and the
other schools is the emphasis on the 0&0 concept instead of the main-

tenance. The BOIP analyst must carefully analyze the 0&0 concept to
2-45
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------- TRADOC - COORDINATING SCHOOL (e.g., ORDNANCE SCHOOL) ===w==--

SOLID BOXES DEPICT THE INFORMATION NEEDED BY THE MAINTENANCE SCHOOL
COMBAT DEVELOPER TO ESTIMATE THE MANPOWER REQUIREMENTS TO REPAIR THE
SUPPORTED UNIT EQUIPMENT AND OPERATE THEIR OWN INCREASED EQUIPMENT

[54 tanks,
org spt veh,
per sptd unit]

Proponent school
estimated sys &

spt equip reqts
|

\

MAINTENANCE CONCEPT

(location of performance)

I

v

ORGANIZATIONAL & OPERATIONAL CONCEPT

(relationship of supported - supporting units)

v

system static &
dynamic data - to  SGA
determine if spec
tools,TMDE reqd

|

V

———>| TOE in which
OEL BOIP will be
P integrated

v
[MHE, tools, estimated support
TMDE, wrecker equip,TMDE reqts | |
plus-up]
i
v
AMMH sptd/own unit
File maint workload
I
v
MAINTENANCE SUPPORT UNITS (DS/GS) ]
| l l
v v v
ORG OPERATORS ORG REPAIRERS ORG SUPERVISORS
(own equip) (sptd + own equip) (sptd + own equip)
MOS X X X
QTY X X X
GRADE X X X

Figure 2.l11.

Maintenance Requirements ~ Ordnance School
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------- TRADOC - COORDINATING SCHOOL (e.g., ARTILLERY SCHOOL) -——-=——-=

SOLID BOXES DEPICT THE INFORMAION NEEDED BY OTHER COORDINATING SCHOOL
COMBAT DEVELOPERS TO ESTIMATE THE MANPOWER REQUIREMENTS TO OPERATE/
MAINTAIN/SUPERVISE THEIR OWN INCREASED MISSION-ESSENTIAL EQUIPMENT

‘A .‘.‘.L'A:M. hal

ORGANIZATIONAL & OPERATIONAL CONCEPT

(relationship of supported - supporting units)
(supported unit mission profile)

I

.
, .
' N

. v
PPN

\'/ R
[3 1iaison estimated support
officers with equip reqts SGA
trks/tlrs]
\')
TOE in which
OEL > BOIP will be
> integrated
v
AMMH own unit
File maint workload
[
\
| ARTILLERY SUPPORT UNIT B .
[ I | 3
v v v -
ORG OPERATORS ORG MAINTAINERS ORG SUPERVISORS ‘.
(own_equip) (own _equip) (own personnel)
—
MOS X X X .
QTY X X X B
GRADE X X X K

Figure 2.12. Coordinating School = Artillery School
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determine if there are implicit support requirements, especlally in
divisional TOE. In the hypothetical requirements column on the left
margin of the figure, we see a need to increase a supporting artillery

TOE by three liaison officers (LNO) and their respective tramsportation.

The data at the bottom of the figure reflects the LNO as opera-
tors, and the analysis would have considered the increased organiza-
tional maintenance workload (six vehicle equivalents), as well as the

possible change in supervisors.

Maintenance Impact

It does not seem evident to many of the personnel interviewed that
the true maintenance impact of a new system is far greater than the
QQPRI and maintenance concept imply. Figure 2.13 1s provided as a
reconciliation of the previously presented charts but focuses only on
the maintenance implications. The accuracy of the maintenance man-hour

estimate will depend on these factors:

° The validity of the maintenance engineer's estimate of
DPAMMH for the developmental item.
° The validity of the man-hour data in the two MACRIT files

for type-classified components and ASIOE (Appendix E {s
recommended reading). .

° The accuracy with which each TRADOC proponent school analyst
perceives the indirect support requirements in user organi-
zations based upon unique system—operating characteristics.

] The accuracy with which each TRADOC coordinating school
analyst perceives the supporting mission implied by the 0&0

concept.

TRADOC and HQDA
When the BOIP from all of the schools and the TDA requirements

from MACOMs have been assembled, the package is forwarded to HQ TRADOC
(DCS~-CD) by the responsible integrating center.
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THE TRUE MAINTENANCE IMPACT OF NEW SYSTEMS
HAS THE POTENTIAL OF INCREASING SUBSTANTIALLY AS THE QQPRI
PROCEEDS FROM THE NET TEAM THROUGH THE TRADOC COMMUNITY

— . — ——— — — — — - — o — — — ——_ — ——— o — v — —— —

PREPARING EQUIPMENT MECHANIC MAINTENANCE REQUIRED

AGENCY CHANGED INVOLVED ORG DS GS DEPOT

DIRECT IMPACT

THE MATERIAL DEVELOPER DESCRIBES THE COMPOSITION AND MAINTENANCE
REQUIREMENTS FOR ONLY ONE SET OF SYSTEM-SPECIFIC EQUIPMENT

New Equipment 1 tank turret X X X
Tng team track X X X
radio X X X
small arms X X X

THE PROPONENT SCHOOL INCREASES THE SET QUANTITY (AND MAINTENANCE
REQUIREMENTS) TO CREATE PLANNED MODIFICATIONS FOR EACH TOE

v
Proponent (per tank bn) turret X X X
School 54 tanks track X X X
radio X X X
small arms X X X

== INDIRECT IMPACT

THE PROPONENT SCHOOL ALSO ADDS THE APPROPRIATE EQUIPMENT (AND ITS

)
S MAINTENANCE) REQUIRED TO SUPPORT THE PLANNED ORGANIZATIONAL SETS
~
Proponent (per tank bn)
?, School
oo 4 fuel trks wheel X X X
3 ammo trks wheel X X X
. 1 recov veh track X X X
é;
THE COORDINATING SCHOOLS ADD THE APPROPRIATE EQUIPMENT (AND ITS
MAINTENANCE) REQUIRED TO SUPPORT THE PLANNED ORGANIZATIONS
\'s
Coordinating (per arty bn)
. Schools
V 3 1/4t trks wheel X X X
for 3 FOs: 3 1/4t tlrs wheel X X X
- Figure 2.13. Maintenance Impact of New Systems
.
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DCS-CD will merge all input into the BOIP Master file, forming a
single integrated BOIP. Thus, the BOIP becomes a listing of all TOEs
and TDAs which will be changed when the new system becomes adopted by
the Army.

Figure 2.14 shows the process required to develop the BOIP impact
report., DCS-CD maintains a current copy of the HQDA force structure
which is a listing of all units (and all components) existing or planned
for activation/deactivation over time. The BOIP is applied to the force
structure which will produce the total equipment and manpower changes
which are reflected in the BOIP and required to integrate the new sys-
tem into the force structure. At this time, however, no PPBES actions

have been taken to resource the BOIP requirements.

The boxes at the bottom of the figure are a reminder that the true
system impact is dependent upon each school analyst recognizing the need

to modify all TOE appropriate for the support of the new system.

As the text in the figure points out, the BOIP impact report is

the total resource implication, which is unphased.

The TRADOC and DA staffs review the BOIP, impact report, and re-
quirements document as a package. It is either approved or returned for

change and resubmission.

TRADOC (SSC-NCR) and HQDA

The Army DCSPER and the SSC-NCR are responsible for affordability,
feagsibility, and supportability analyses. The accuracy of these
analyses is dependent upon being able to compare the manpower demand and
personnel supply over a time continuum. It is difficult to portray the

impact manually (i.e., spread sheets) because:

° The force structure file contains the planned Army-90

(conversion to light-heavy divisions) changes.
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TRADOC and HQDA

. SOLID BOXES DEPICT THE INFORMATION NEEDED TO ESTIMATE
~ THE TOTAL MANPOWER REQUIREMENTS TO OPERATE AND SUPPORT

-

L

[

..

EACH OF THE MODERNIZATION SYSTEMS

FORCE STRUCTURE

(quantity of each type unit)

v

will be the multiplier for
each system BOIP

(there are 600+ systems under development)

\

EACH SYSTEM TOTAL BOIP
WILL CONSIST OF THE FOLLOWING

.
.t

\i

V \'i

- USING UNIT [ MAINT SPT UNITS [T OTHER SPT UNITS
<. (DS/GS)
x BOIP BOIP BOIP

NOTE:

The BOIP are not time-phased when this computation is
performed at HQ TRADOC. Each BOIP countains the date
the first system is available; and the BOIP impact
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reports will reflect the total system impact on that
single date.

Figure 2.14. QQPRI-BOIP Impact Report Development
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:;1 ® Many of the systems under development (more than 600) will
(E - be fielded in the same time frames, and these intervals
?g coincide with Army-90 changes.

3 "

Sﬁz The Army Staff 1s currently developing the capability to apply the
U BOIP to PERSACS with an estimated availability date of second quarter
;5;: FY1983. Phasing data are presently being developed by ODCSOPS, system
_i: proponent for PERSACS. Figure 2.15 depicts the impact of phasing the
Eé BOIP to support the required analyses.

EI: Report Generation

?ﬁi The current DARCOM and TRADOC management information systems
:S: (FMMRS, ILSMRS, and BOIP tracking) are not generating reports appropri-

- ate for use by the BOIP participants. In addition, the reports are not

-;ﬁ distributed across MACOM organization lines.

The degree of success achieved by the ARMPREP initiatives will be

I.l
M

0

positively correlated with the timely and accurate transmission of in-

»ﬁ....

Jt; formation needed by each BOIP participant. In addition to recurring
’}é reports produced by batch processing, the system should have a user-
'3:{ friendly, ad hoc report writing capability.

<

{a; Figure 2.16 is provided to stimulate thoughts about feasible auto-
,:$: mated tools which could be incorporated into AUTOMANPERS.

2N

AN All of the files shown could be controlled by a data base manage-

ment system (DBMS) and, where data element redundancies are shown, the

- DBMS would collapse the files for economies in processing.

- Many of the interviewees stated a need for various kinds of re-

ports which would be feasible with such a system configuration. Some

feasible combinations are:

- ° Merging the SSN (a generic or “family" of items file) and
MACRIT file would provide:
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iy TRADOC (SSC-NCR) and HQDA

FORCE STRUCTURE

f (quantity of each type unit)

|
v

will be the multiplier for

WILL CONSIST OF THE FOLLOWING

» each system BOIP

v

<l

% (there are 600+ systems under development)
S

- EACH SYSTEM TOTAL BOIP

B SOLID BOXES DEPICT THE INFORMATION NEEDED TO ESTIMATE
. THE TOTAL (TIME-PHASED) MANPOWER REQUIREMENTS TO OPERATE AND SUPPORT
EACH AND ALL OF THE MODERNIZATION SYSTEMS

\

OTHER SPT UNITS

BOIP

B
- x|1 v

USING UNIT [ MAINT SPT UNITS |
F (DS/GS)
v BOIP | BOIP |

I
. \'
gf f7 EACH SYSTEM TOTAL BOIP WILL BE
- TIME-PHASED BY ODCSOPS ANALYSTS VIA
PS AN ENHANCEMENT TO PERSACS
- | (est avail date - 2nd qtr 83) |
i l
| \')
. PHASED SYSTEM
;S BOIP
sys # 1
TOTAL I
" MODERNIZATION L
s BOIP -
| sys # 600
!:‘:' L l
L
Figure 2.15. Phasing QQPRI-BOIP Requirements
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T ALL OF THE DATA BASES DEPICTED IN THIS CHART
. COULD BE MERGED VIA TWO DATA ELEMENTS (LIN & MOS)

FILE DATA ELEMENTS
SB 700-20 Jtem name LIN MRC NSN NSN name
SSN X-REF Item name LIN SSN SSN name
Y
OEL Item name LIN TOE TOE name QTY
BOIP BOIP name CHG
A
TOE Item name LIN MOS Psn name TOE TOE name QTY
v \'
MACRIT Item name LIN --> MOS AMMH
\'
AR 611-201 MOS Psn name Duties
v
CODAP MOS Tasks

POSSIBLE PRODUCTS FROM THE MERGER

(Any combination of these categories)

EQUIPMENT WORK MANPOWER ORGN CHANGE

= SSN MRC LIN NSN AMMH MOS Psn Duties Tasks TOE BOIP

Figure 2.16. Potential Sources of Information for QQPRI-BOIP

A
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- AMMH for the 5-ton vehicle fleet (to include a
comparison with the planned 10-ton conversion)
- AMMH implications of the aviation unit conversion plan
- AMMH for avionics versus ground communications
. Merging the OEL and MACRIT files would provide:
- The current AMMH by MOS (or total) for each TOE

- The change in AMMH for each (or all) TOE as each (or
all) BOIP item is integrated into the TOE
- The individual and cumulative effect of BOIP on num-

bers required of an MOS

Other files (e.g., PERSACS) could be incorporated into the designs

which would provide a very powerful analytical tool.

Use of Conceptual BOIP

It is feasible to obtain MPT information earlier in the system
life cycle via the use of a conceptual BOIP, It should have the same
general format so it can be machine processed with existing ADP programs

for impact analysis. However, its distinctions could be:

. Freparing it with the Concept Formulation Package (CFP) or
immediately following the CFP,

. Omitting much of the administrative data, such as the system
scheduling dates (actually, that data should be eliminated
from the current requirement),

. Using dummy MOSs whene>r the selection of a current MOS is
closer to guessing than to analyst convictioan. If a stan-
dardized format were used, the dummy MOS and descriptive
title could be entered into MOS work files for accountabili-
ty. (Use valid developmental LIN and SSN as there is noth-
ing to gain by using dummies.)

] Use of comparable item DPAMMH in lieu of the engineer esti-
mate--but clearly identify the origin as a reminder.

The remairder of the BOIP contents would be unchanged.
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The development of a conceptual BOIP is a cognitive challenge be-
cause the preparer is dealing with abstractions. To elicit system con-
cepts from the developing engineer and provide them with a presence by
writing a system description and assigning them LIN and MOSs will re-
quire a special analyst. If this notion is accepted, the idea of se-
lecting and training a small team of analysts should also be consider-

ed.

Change of BOIP Identification Schemes

The current method of identifying BOIP documents (i.e., T and F)
does not coanote the LCSMM phase of development. Phase information
would be useful because: (1) early documents can be expected to contain
less detail, and (2) later documents must be given a more rigorous

evaluation.

The various system tests (DT and OT), which are critical mile-
stones, can also be expected to result in new information. If the QQPRI
and BOIP were keyed to the LCSMM phases, then passing a milestone could
require a mandatory submission from each participant. Naturally, "no
change” would be an acceptable submission and would provide an audit

trail.

Taxonomz

The use of structured procedures to assist in and standardize the
development of MOS recommendations is considered a key . art of the
"ideal baseline.” The taxonomic structures addressed in the Task 2
discussion which follows have the potential for meeting this need al-
though additional development, in conjunction with the completion of
Tasks 3 and 4, 1is required.

OTHER AREAS FOR IMPROVEMENT
MACRIT
The early assessment of the impact of a new system is usually

measured in terms of the total number of spaces involved and the
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estimated maintenance workload (which will be translated into mainten-

ance spaces). Consequently, the NET analyst must have a timely,
accurate, and easy—~to—use source of maintenance man-hours in order to
provide consistent quality QQPRI. The two separate (and different)
MACRIT files that presently exist do not fulfill this requirement.

There is an ongoing effort to improve the LOGCEN MACRIT file. At
this time, information pertaining to specific improvements is not
available., However, discussions with LOGCEN representatives indicate
that some of the problems described in Appendix E are candidates for

improvement.

MACRIT should be analyzed in relation to the observations listed
in Appendix E and the following prescriptions:

) Develop a MACRIT users' guide.

o Improve the current MRSA file and/or its interface with the
LOGCEN file.

. Integrate the MACRIT file into AUTOMANPERS.

Training Program

There should be a formal training program for all contributory
participants in the QQPRI and BOIP development process. It is obvious
that the task is too complex for the analyst to become proficient from a
manual alone. Well designed job aids can prompt recall, but they are not

a substitute for training.

Our interviews indicated the NET analyst spends less than 25% of
the time on QQPRI; therefore, refresher training may be required from

time to time,

TRADOC Process Management
The current distribution scheme of BOIPFD and QQPRI within TRADOC

is for all players to receive them simultaneously. The idealized
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baseline method suggests an 0&0 concept should precede the BOIP prepara~

tion.

Perhaps'a more effective way to do it would be to convene the key
players at the system proponent school. There, the combat developer
element would brief the 0&0 concept to all the players, then hold work-
ing sessions to develop the concepts for support. When all participants
are conceptually in agreement, they would return to their home station

for the development of specific OQPRI and BOIPFD followed by the BOIP.

SUMMARY

This section has covered the development of personnel requirements
information beginning with the preparation of the BOIPFD, followed by
the preparation of the QQPRI, and ending with the BOIP, which is a man~
power and equipment change document. The elapsed time for this overall
process generally takes up to 1 year, but it is not unusual for the
elapsed time to extend to 2 years or more. The process (BOIPFD and
QQPRI) is initiated in DARCOM. TRADOC prepares organizational changes
(BOIP) based on information gathered in the process. The TRADOC prod-
uct, which is a comprehensive organizational change statement, covers
both equipment by LIN and SRC (and UIC) and personnel by MOS, grade,
quantity, and SRC (and UIC). The BOIP must be approved by HQDA
(DAMO-ROR in conjunction with other ARSTAF) and published as a TOE
change in the consolidated change table (CCT) before it is an accepted
change to be input to documenting units by UIC.

In this overall personnel requirements information development
process, there is no recognized technique to establish an early manpower

baseline for subsequent comparison. If such a capability were estab-

lished, manpower affordability and supportability change information

would be more easily discerned.
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A complete conceptual QQPRI requirement should be established, and

such a requirement could be implemented immediately. It should be re-
quired as a part of the concept formulation package and serve as an
early manpower requirements statement and to identify early training

problems.

Information that may aid in the decision processes at HODA and
perhaps at TRADOC can be lost in processing the BOIPFD and QQPRI to
formulate the BOIP and MOS decision recommendation (and the MOS decision
itself). Candidate S selections and the reasons therefore can be and
frequently are lost in the process of coordination, review, and revi-
sion in the overall BOIP preparation process. Requirements to perpetu-
ate initial and all subsequent selections of candidate MOS should be es-
tablished. When initial selections of candidate MOS are rejected in the
coordination and review process, the reasoning for such actions and the
logic driving a subsequent candidate MOS selection should be included in
the OQPRI and BOIP documentation process. Procedures and job aids

should reflect these requirements.

The MACRIT data maintained at the LOGC and at MRSA represent
DPAMMH and AMMH. In addition to a conceptual difference, there are
other variations between these data because of frequency and method of
update. There should be one MACRIT data bése, and all MACRIT users
should utilize the one source. While this would benefit the Army
overall, it would also reduce resource requirements to maintain MACRIT

data.

The development of manpower information 1s not given attention
similar to that given the development of equipment information. Estab-
lishing manpower information seems to be of secondary importance reali-
zing that equipment operations, maintenance, and support is the workload
that establishes the need for manpower. The responsibility for NOPRI

preparation is vested in the NET Team Manager, who has a primary respon-

sibility of training and prepares the QQPRI only as an additional duty.
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This responsibility should be recognized as a part of the manpower de-
L - velopment responsibilities, and it should be vested in a manpower per-

}nf- sonnel developer (which should be established).

E?:: The term basis of issue plan (BOIP) has been around for over 2
W) decades. The term BOIP lacks overall personnel, equipment, and organi-
Ny zational connotations. It should be replaced with a more relevant term.

_-;p

] Some suggestions are:
LI )

.

( (a) Personnel and Equipment Change of Requirement (PAECR) (pro-
i nounced PACER).

Y% (b) New Weapon Systems and Associated “quipment and Personnel
iy Requirements (NAEPR) (pronounced NAPER).

. (c) Personnel and Equipment Requirements Change (PERC).

(d) Equipment and Personnel Requirements Information (EPRI).

(e) New Weapons Systems Fielding Requirements (NWSFR).
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DEVELOPMENT OF TAXONOMIEZS TO DERIVE BEHAVIURAL REQUIREMENTS FOR
NEW ARMY SYSTEMS
BACKGROUND
This section presents the development of a taxonomy to derive
behavioral requirements from new weapon system task descriptive data
(TDD). Extant taxonomic systems are reviewed and assessed as to their
ucility for the manpower and personnel requirements detarmination process.
A taxonomic model tailored to an Army context was developed on the basis of
this literature review. The model contains two taxonomies, one for deter—
mining the MOS for a new equipment system and one based on tasks.
Objectives
The objectives of Task 2, as listed in the Statement of Work, are to:
l. Review existing task and data taxonomies having poten-
tial wutility €for deriving manpower and personnel
requirements
2. Assess the utility of each taxonomy

3. Develop, use, or adapt a taxonomic model based upon re-
quirements established in Task 1. The model should:

o Define data input, processes in behavioral require-
ments derivation, and taxonomic output

e Use data congruent with that available at each
phase of the Life Cycle Systems Management Model
(LCSMM)

e Address Army Military Occupational Specialty (MOS)
coutent

4, Identify and define the elements of the taxonomic model
This section presents current methods for deteramining MOS for develop=-

mental items and the developument of the taxonomies. A later section pre-

sents methods for using the taxonomies.

>
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LIFE CYCLE AND PERSONNEL PLANNING PROCESSES

Life Cycle System Management Model

The Life Cycle System Management Model (LCSMM) is an event-oriented
sequence of specified phases of program activities and decisions which cul-
minate in the development and fielding of equipment or weapon systems
described in detail in Task 1. This management process weighs mission
needs against capabilities, established priorities, and resources. Mission

Element Need Statements (MENS) are prepared for approval by the Secretary

of Defense to justify major new system acquisition. As Rhode et al. (1980)

report, this approval completes the Mission Area Analysis Phase and consti-
tutes authority to proceed into Milestone O (program initiation) and subse-
quent LCSMM phases. These phases are identified and described below:

1. Concept Development - acquisition approaches, such as
the technical approach, economic approach, and
military usefulness are established and the pro-
gram is formally initiated. The completion of
this stage is Milestone I.

2. Demonstration and Validation - decision baselines are
refined through the analysis and quantification of
alternative design concepts, and preferred solu-
tions are established to reaffirm the need. The
completion of this phase is Milestone II.

3. Full-Scale Development - design, fabrication, and test-
ing of the total system (including support) are
completed to establish the basis for the produc-
tion decision and the use of production resources.
The completion of this stage is Milestone IIT.

4. Production and Deployment - the total system (including
support) is production-engineered, fabricated with
production tooling, and fully tested for opera-
tional worth. The operational system and its sup-
port are produced and delivered to inventory.
When inventory objectives are complate, the pro-
gram is transferred to commodity management. Con-
current with full production, inventory items are
delivered to operating forces. User reports estab-
lish modification and overall requirements, and
the svstem is operated and maintained unil classi-
fied as obsolete. The completion of this stage is
Milestone IV,
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Qualitative énd Quantitative Personnel Requirements Information (QQPRI) and

Basis of Issue Plan (BOIP) in the LCSMM

This section describes the Qualitative and Quantitative Personnel
Requirements Information (QQPRI) and Basis of Issue Plan (BOLP), depicts
their location within the LCSMM, and examines their relationsips to other
critical documents in the LCSMM. The data which serve as input to the
QQPRI and BOIP, the decision processes entailed, and the output which
results from their use are considered.

According to ARA 71-2 (1982), the Basis of Issue Plan Feeder Data
(BOIPFD) is the first document the materiel developer (i.e., DARCOM) pre-
pares that triggers the QQPRL and the BOIP process. Specifically, the
Logistics Analyst/Materiel Systems Coordinator (LA/MSC) of the Materiel
Development Command (MDC) generates the BOIPFD based upon input from the
developing engineer and supporting Materiel Readiness Commands (MRCs). A
BOIPFD is prepared for each new or improved system and describes the
modernization equipment. The BOIPFD, which is forwarded to the New Equip-
ment Training (NET) team and the Equipment Authorization Review Agency
(EARA), is amended when major cost increases are identified, associated
support items of equipment (ASIOE) requirements change, or compounent items
change. EARA reviews the feeder data for validity, completeness, and accu-
racy; ensures that the BOIPFD and Standard Study Number (SSN) cross refer-
ence files are compatible; and sends information copies of DARCOM items or
systens feeder data to HQDA, No specific time-frame or point in the LCSMM
is identified by AR 71-2 for submission of the BOIPFD.

The NET analyst prepares the QQPRI rfrom the BOIPFD during the LCSMM
demonstration and validation phase. According to AR 71-2 (1982), the QQPRI

is a compilation of organizational, doctrinal, training, duty position, and
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ara developed (AR 71-2, 1982, p. 4-3). Meanwhile, the Deputy Chief of
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personnel information,

It determines the need to establish or revise an
MOS and to prepare plans to provide the training and personnel required by

the system. Figure 3-1 describes the seven QQPRI requirements and the data

in them.
According to AR 71-2, logistics support analysis (LSA) is applied to

the system to accommodate the data needed to support the QQPRI (AR 71-2,

1982). The materiel developer provides task and skill information result-

ing from this LSA. Additionally, the NET analyst receives information from

the developing engineer, supporting Material Readiness Commands (nRCs), the

maintenance engineer, the Manpower Authorization Criteria (MACRIT) file,

and AR 611-201. After developing the teantative QQPRI (TQQPRI), the NET

analyst submits it to the Materiel Readiness Support Agency (MRSA). Simi-

larly, EARA forwards the BOIPFD to MRSA, which reviews both documents for

compatibility, completeness, and accuracy. Upon meeting these criteria,

these documents are sent to HQ TRADOC at least 9 months prior to

Milestone II.
In reviewing the MOS recommendations, TRADOC analyzes the BOIPFD and
TQQPRI. Here, the proponent school develops the organizational and opera-

tioual concapt (0O & O Concept), determines which table of organization and

equipment (TOE) will employ the new system, and develops the Basis of Issue

Plan (BOIP). The tentative BOIP (TBOIP) is developed from the BOIPFD and *
TQQPRI and it contains equipment and personnel changes required to inte-
grate the modernization system into existing TOE. For those svstems

requiring the development of a new TOE, an Automated Unit Reference Sheet

(AURS) is prepared. This document is used to estimate materiel and person=-

nel requirements in the Structure and Composition System (SACS) until TOE
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Requirements ' Data and Description

" _ 3
o

Statement of Requirement or - Identity of document and preparer
Procurement Directive
- New Equipment Training Plan (NETP) number

ALY

RS

v

-~ - Identity of action officer and date prepared

!l 2. Description of Equipment to - Identification of special test equipment and

TR be Generated and Maintained support requirements

- Description of equipment in terms of generic

nomenclature and Line Item Number (LIN)

' 3. Direct Productive Annual - Number of hours required by MOS for each

- Maintenance Manhours (DPAMMH) category of maintenance (organizational,

- direct support (DS) general support (GS) and
depot).

o - Provided on the principal item, associated

v items not type-classified, major components,
and support and test aquipment.

.o

- - Statement of standard LIN and the generic
nomenclature

'i 4. Number of Direct Operators - Operators needed to make up a crew or oper-
ate the system as a single shift

- 5. Duty Positions - Listing, by descriptive title, required for

o operation and support of the equipment

- Suggested placement of duty position within
! a current, revised, or new enlisted MOS

- Excludes skill levels, includes MOS that
o support the maintenance levels of all
associated equipment

— 6. System Unique Duties and - Listing of duties and tasks to be performed

4 Tasks in positions requiring new, revised, or

o) current MOS

:} -~ Indication of whether current MOS are ade-

N quate for the new or improved system

- 7. Individual Training Plan (ITP)|- Copy of the ITP

:i: Note: Only relevant if con- —

T tractor or New Equipment - If not shown in ITP, provide name of con-
Training (NET) is used to tractor, title and length of course, duty

~ qualify personnel for test and positions for which the course trains, and

L evaluation prerequisites for attendance

FIGURE 3-1
A QPRI REQUIREMENTS AND DATA




Staff for Combat Developument (DCSCD) at HQ TRADOC prepares an impact report

F A0
q ' ‘IV‘
LS

and forwards the TQQPRI, TBOIP, and requirements documents, which contain

p—
’

~ the 0 & O Concept, to the Soldier Support Center (SSC) for incorporation of

> 2

\-l-

:::.: MOS information. The SSC submits a formal MOS recommendation through

\"_*

e HQ TRADOC to HQDA Deputy Chief of Staff for Personnel (DCSPER) for review.

\)

[~ At this point, a TRADOC review board is convened to determine whether the

J;._ TQQPRI, TBOIP, and Required Operating Capability (ROC) are mutually support-

g

S

-"{- ive and to ensure that minimum mission essential resource requirements are

stated. This process consumes approximately seven months. The QQPRI and

::‘r:'_; BOIP can be modified through an iterative procedure when changes are

'».*‘ warranted, although the final QQPRI (FQQPRI) must be completed at least 21

t

k- months prior to Milestone III and 33 months before the equipment availabili-

j:j:f- ty date (EAD). TRADOC forwards these materials to the Office of the Deputy

:’-_':‘- Chief of Staff for Operations and Plans (ODCSOPS) Requirements Directorate
S - (DAMO-RQR) within Headquarters, Department of the Army (HQDA). Ultimately,

:{li: HQDA makes the MOS action decision.
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” CURRENT METHOD FOR DETERMINING !OS

v"__.

:::': MOS must e determined for direct operators and maintainers and for

__:-:1, support personnel; the divisions of this section correspond to those two

-.‘ kinds of !iDS determination. r

i ;

5 -
IR
1'.: Direct Operators and Maintainers K
b‘{_ ‘:
. 110S determination has several stages starting with MOS for maintenance

i personnel at the time of Mileston- ~. This MOS estimate serves as a con- 1
.. .
e straint in the Logistic Supvort Analysis Record (LSAR) to discourage devel- |
" ,
o opers fromn designing equipment that no one can maintain. The method is

LS

_:.:" similar to the one used for QQPRI but is more rudimentary.
0
A
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The process of determining MOS of direct operators and maintainers

and support personnel in the QQPRI has four steps:

t. Initial MOS recommendation by the New Equipment
Training (NET) analyst, accompanied by a task list or

2. Processing by affected agencies, particularly TRADOC
and the TRADOC school that eventually conducts train-
ing

3. Revised MOS recommendation by Soldier Support Center
National Capitol Region (SSC-NCR), resolving con-
flicts such as personnel supply and requirements, and
constraints on personnel assignments

4, Final approval of the MOS by DCSPER
The products of ARMPREP are designed to facilitate the initial and

revised MOS recommendations.

Initial MOS recommendation

The initial MOS recommendation is the responsibility of the materiel
developer, with input from the contractor who develops the materiel sys~
tem. New Equipment Training (NET) analysts often are former military in-
structors, but they are not colocated with design engineers aor with the
analysts at SSC-NCR who reconcile requirements and constraints in MOS
recommendations. The NET analysts use information from engineering speci-
fications, LSAR, and AR 611-201l.

The NET Analyst may use AR 611-201 to identify all plausible MOS for
each position. A comprehensive list of possible MOS may be identified in
the index, which lists all MOS by Career Management Fields (CMF). Some of
these MOS may be eliminated by consulting CMF diagrams, which are presented

on the first page of each section. Finally, the specification for each
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):‘ remaining MOS may be read to determine appropriateness. Each MOS specifi-

“ cation has two sections: first is a g:a2ral description that differenti-

::‘ ates the MOS from other MOS, and second are detailed descriptions of the

3:: job duties and tasks, equipment, qualifications, and grade structure,

4\ Sometimes more than one reasonable MOS can be identified for each position;

-. often a single MOS is identified, but occasionally no existing MOS is a

f“, reasonable match for the requirements. This method of using AR 611-201 is

>l

\~ logical and comprehensive, but in practice it is subject to shortcuts,

:-': depending upon the skill and thoroughness of the NET analyst,

': MOS are either system-specific or generic. System—specific MOS ide -~

‘:_. tify one particular materiel system in their title (e.g., Improved HAUWK

:::: Pulse Radar Repairer is MOS 24J). Generic MOS identify a functional class

.::‘ of equipment (e.g., Defense Acquisition Radar Operator is 16J) or more than

." one system. If a new weapon were aided to a system—-specific MOS the title

'_'.-. and definition would have to be extended; a new MOS seems a likely alterna-

:_ tiva. System~-specific MOS are conceantrated in missile and armor systems

o where there are few generic MOS,.

:‘{_":' Other considerations in MOS selection are the complexity of the new

z:; Army system and the impact on training time. Complexity of performance in-

: cludes the ways that the job functions are allocated and executed (e.g.,

:'_::: maintenance functions). Technological complexity increases training time,

S

:::: and may exceed the amount that will be allowed in the revised MOS recommen-

.

_.". dation process,

:j'_'- Examples of system-specific MOS are provided by the PATRIOT and TOW j\‘

..;-:: svstems, PATRIOT is a complex Air Defense (AD) missile system, and all ‘:‘

':-" such systems have system-specific MOS. Combining the PATRIOT with an j
»

[
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existing missile system in a single MOS would have created a job with too

many duties and tasks, and with more required training time than is feas-
ible.

The Tube~launched, optically tracked, wire-command link guided missile
(TOW), unlike PATRIOT, is an infantry anti-tank weapon, and such infantry
weapons are usually within the responsibility of the generic MOS, 11B,
Rifleman. The TOW, however, differs in deployment from other inrfantry wea-
pons and is more technologically complex and expensive. High performance
standards were needed to use its capabilities and a dedicated operator was
required. The TOW operator, therefore, has an MOS (llH) separate from the
other infantry MOS.

Not all complex weapon systems with long training requirements have
system-specific operator or maintainer MOS. For example, all aviation M(CS
are generic, but helicopter maintenance could hardly be considered a simple
skill by any criterion. Servicing and limited repair of helicopters is
based on class; e.g., Attack Helicopter Repairer. More extensive mainte-
nance problems are referred to component specialists; e.g., Aircraft Power
train Repairér. Experience with a kind of component apparently transfers
across systems. The current pattern of specialization encompasses all of
helicopter maintenance.

A new MOS is likely to be needed if the most similar existing MOS is
system-specific. If MOS for similar, existing jobs are generic, then they
are likely to cover operation and maintenance of the new system.

Problems arise in initial MOS identification because of the lack of
information, lack of experience of the NET analysts, and volume of
AR A11-201. The NET analysts have MOS determination as an extra duty that

they perform infrequently, and they have limited sources of information.

3-9
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AR 611-201 is so voluminous that the analyst is likely to fail to find
relevant MOS or narrow the selection to the best one. The process has no
standards or written procedures. Documenting the process and developing an
organized method for use of AR 611-201 are, therefore, two solutions that
are likely to benefit initial MOS identification.

The QQPRI requires a task list or exceptions to an existing list for
each new position. Without task 1lists, it is hard to tell whether an MOS
selection 1s correct or not. The QQPRI is also supposed to have estimates
of DPAMMH. Often the QQPRI is late, not accompanied by task lists, or 1is
otherwise incomplete; even when TQQPRI and FQQPRI are submitted by the
required deadline, much of the value of the information 1is already lost

(e.g., for TASA and design of training).

Processing of initial MOS recommendations

The QQPRI, including MOS recommendations, is processed through various
agencies, particularly TRADOC and its schools, as diagrammed in Task 1. It

is eventually forwarded to SSC-NCR, where final MOS recommendations are

made.

Final MOS recommendation

The final MOS determination has four alternatives in cases where there
was a current MOS to select:
l. Confirm the MOS without change.

2. Add an Additional Skill Indicator (ASI) to specify
skill on the new equipment.

3. Shredout a new MOS from the old onme. ("Shredout” 1is
the creation of two MOS to replace an existing one).

4, Create an entirely new MOS. (This generally amounts to
confirmming a need that was recognized much earlier,
during the conceptual phase of development.)

3-19




] zy
) SSC-NCR relies on training estimates and data from TRADOC and Army
!’ service schools in making final MOS determinations. SSC analysts weigh
- other factors, many of which are statutory or administrative; e.g., career
:? advancement paths and overseas assignments. The training or skill factors,
m however, are the ones relevant to behavioral processes.
‘o
o SSC-NCR accepts as much as 40 percent increase in original training,
iﬁ or six months of training on the job, to bring MOS incumbents to an accept-
- able level of performance on the new system (as a general rule). That mag-
35 nitude of increase 1s likely only when the old MOS is responsible for only
}\ one system, which 1s almost always a system-specific MOS.
F: The absolute length of training is also held to a winimum. MOS for
. complex systems may be system—specific in order to reduce total training
= time. There is a required minimum of twelve weeks of training, including
ii both basic and advanced individual training (AIT) which overlap in one-

station unit training (OSUT). Soldiers therefore receive a minfimum of six ‘

- or seven weeks of AIT. ‘
An ASI to indicate capability with the new equipment within the old l

. MOS is the second optiomn. An.ASI is appropriate when the new equipment re- ‘
- quires most of the skills of the old MOS, but also some substantially dif-
ferent ones. Current practice allows as many as six ASI connected to an

- M0S. An ASI {s not intended as a temporary solution, so it is not supposed

-';
} to be used if the old system 1is replaced over a short period of tinme.

_-I

nj Similarly, ASI are not supposed to be used with courses that prepare people
1 ) ior one-time assignments, because the ASI is an administrative device to
{ t{ identify people for reassiznment to a particular %ind of duty.
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If an MOS is identified, incumbents are given Wew Equipment Training
(NET) to man the new system during testing and when it is fielded. 1If the
MOS is not considered sufficieantly similar to the requirements of the new
system, there is a shredout into separate MOS. Shredout of generic MOS may

occur even when the new system imposes only a small increase in equipment

l"

for the MOS if it increases the total training tasks over the threshold of

s
v

S
£

a0

what is desirable. Then, the systems associated with the old MOS are likely

~ 4

to be divided between the newly created MOS. The time for shredout to take

-
Jeted]

o 4y -4

effect depends on whether the old MOS is satisfactory for an interim period.

AR

Subsequent training requirements related to MOS determination

A 3
AL

Data in the QQPRI related to MOS determination are used subsequently

LS

ey

L )

for the systems analysis of training, including Task and Skill Analysis

v

(TASA) and iastructional system development (ISD). These developments
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begin with a listing of tasks for each MOS; such listing is facilitated by
a task taxonomy (Matlick, Berger, Knerr, and Chiorini, 1980). The taxonomic
system needs to structure task lists so that training can be designed er
categories of tasks, rather than piecemeal. This approach enables training

to be designed for a category of tasks even when the listing is incomplete.

Support MOS

rs l_‘r .

e xty

The QQPRI is required to list support MOS as well as operators and

maintainers of the svstem being developed; the majority of MOS listed in

A‘l
L

v ®

the sample in AR 71-2 (pp. B-3 and B-4) are support MOS. Identification of

CPLS
L4

support MOS requires generating a complete list of all the services needed
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for the developmental item and the MOS for these services. A related

e P

r2quir2ment in AR 71-2 (p. B-1l) is a list of all components and associated
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equipment; input data for it are provided in BOIPFD. These requirements
may be much more important for predicting total manpower impact of a new

system than the few MOS of direct operators and maintainers.

METHOD IN TASK 2

Methods for achieving the Task 2 objectives 1included interviews,
analysis and assessment of taxonomic literature, and development of new
taxonomies. Project staff interviewed Army personnel who are responsible
for manpower and personnel projections and MOS determination. The inter-
views were conducted at two levels in SSC-NCR, First was an overview of
SSC-NCR responsibility and the Comprehensive Occupational Data Analysis
Program (CODAP) system, and second Were detailed discussions with personnel
in the MOS structure division.

In conducting the literature review, we compiled a list of selected
references which span a variety of taxonomic approaches, system development
methodologies, and other classification schemes. The primary data sources
include Natinal Technical Information System (NTIS), Defense Technical
Information Center (DTIC), Research and Develoément Information System
(RDIS) searches, published bibliographies, professional journals, and other
literature dealing with taxonomic and classification approaches.

Documents identified in these searches were examined to determine key
characteristics of taxonomies, methods for generating taxonomic units, and
uses and constraints of taxonomic systems. Analysis of the literature
first focused on general criteria for evaluating taxonomies. The specific
purposes of ARMPREP were identified and formal criteria for assessing the
utility of extant behavioral taxonomies were delineated in terms of their

ability to assist in making manpower and personnel requirements decisions.

3-13
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These formal criteria are listed below:

L. Behavioral Focus

2. Objective .

3. Not Requiring Observation

4, Discriminate Among MOS

5. Descriptive of MOS

6. Familiar Terms for Subject Matter Expert (SME)

7. Consistent with Army Practices

8. Facilitates Decisions
These ARMPREP taxonomic criteria were applied to historical approaches to
task classification and behavioral taxonomies. Matrices that depict the
interface between these taxonomic systems and the formal ARMPREP criteria
were constructed. Generally, each classification system fails to meet some
of the formal criteria for the development of an ARMPREP taxonomy; speci-
fically, many taxonomies do not satisfy the four following requirements (of
the eight listed above):

1. Description of Army MOS - most taxonomies ares deline-

ated at a too molecular coatent level and do not con-

tain common Army concepts

2. Objective - many taxonomic systems rely upon subjective
judgments and possess limited reliability

3. Behavioral Focus - many systems lack this focus,
instead emphasizing behavior description or ability
requirements

4. Consistent with Army Practices - many taxonomies are

t>0 general to be technically adequate

The assessment determined that AR 611-201 best fulfills the formal critaria
for the ARMPREP taxonomv. While AR 611-291 was not designed as a taxonomy,

the MO0S information it contains forms an implicit, underlying taxonomic
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base. The detalled review of taxonomic systems and assessment of their

utility for ARMPREP 1is contained in Appendix F. The following sections
describe the method for generating the ARMPREP taxonomy from the

MOS-related material in AR 611-201.

DEVELOPMENT OF MOS STRUCTURE AND TASK STRUCTURE TAXONOMIES
The taxonomic system was developed by coantent analysis of MOS titles
and specifications from AR 611-201, according to the requirements of
ARMPREP specified in the Statement of Work (SOW), and elaborated under
Task 1 of the project. The system has two taxonomies:
1. The MOS structure taxonomy which 1is oriented along
lines of equipment, CMF and organizational structure
of the Army
2. The task structure taxonomy, Wwhich classifies

behavior requirements.

MOS Structure Taxonomy

The objective was a taxonomy to guide initial MOS selection by provid-

ing a way to narrow the possible MOS to a few alternatives, while retaining
MOS that qualify. The information for the taxonomy 1s cont;ined in
AR 611-201, particularly the table of contents, the CMF structure diagram
at the bezinning of each section, and the delineation of job duties in MOS
specifications. This taxonomy is valuable as a guide for using relevant
cues in MOS selection, by organizing the large volume of detail in
AR 611-201.

The MOS titles for direct operators and maintainers were sorted into
clusters that satisfied the requirements of ARMPREP, and each cluster was

named. The first cue used in the sorting was the MOS title (e.g., Aircraft

Powerplant Repairer) which placed the MO0S within a wmajor area (e.g.,
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Aviation) and a minor cluster within that area (e.g., Aircraft Component

Repairer). - When that cue was not sufficient, cues were sought from the CMF
structure and the MOS specifications. Track Vehicle Machanic (63Y) and
Track Vehicle Repairer (63H), for instance, are both designated "Machinery
Maintenance," as opposed to "Weapon System Maintenance" which is used to
designate maintenance MOS for tanks and armored personnel carriers. The
specification of Track Vehicle Mechanic specifically excludes duty in
"self-propelled fiz2ld artillery, armored, mechanized infantry, and armored

cavalry units;"

therefore, these MOS were classified as Engineering MOS.

The same cues placed each MOS in the Army organizational structure, so
that the taxonomy represents kinds of equipment and units to which the in-
cumbents are assigned. Unit affiliation and kind of system, along with
operator-maintainer distinctions, are defining characteristics of MOS in
virtually every case. Types of performance required (e.g., driving vehi-
cles, or using test equipment) are less important, and less relevaat in
determining MOS,

Table 3-1 presents the MOS Structure Taxonomy.* Major systems are
covered in sections numbered 1.l through 1.7 of Part 1, and secondary sys-
tems in sections numbered 1.8 through 1.l11. Sequencing of sections is
arranged so that adjacent sections cover related functions to highlight
areas of possible contention between the various Army centers and schools
(e.g., Armor, Infantry, etc.).

The taxonomv is hierarchical, so the meaning of any particular cate-
gorv 1is predicated on the major divisions of which it is a part; for

example, the location of Track Vehicle Mechanic (%3Y) and Track Vehicle

* The tables are locat-d at the end of this section.




<

Repairer (63H) in the engineering equipment section (1.8) means that the

user might overlook the stipulation that 63Y does not serve in combat
units, or the designation ., of both 63Y and 63H for mechanical systems,
rather than for combat systems. The subordination in Table 3-1 distin-
guishes it as a taxonomy, rather than an arbitrary classification. The
hierarchy, and procedures for its use, are designed to facilitate the use
of AR 611-201 to determine MOS and task lists for developmental items.

MOS in Part 1 of the MOS Structure Taxonomy are open to soldiers at
the enatry level, except for three specifically-defined MOS (in IHAWK and
NIKE systems under AD Missile Systems, section 1.5.4 in the taxonomy). MOS
for a particular kind of system are listed together, regardless of whether
they are for operators or maiatainers; however, the operator status and the
level of maintenance for each MOS are indicat2d in the columns at the right
side of the table. Operators and maintainers are grouped together to high-
light MOS associated with a particular kind of equipment, especially those
that both "operate" and "maintain."

Operators and maintainers are occasionally in separate but adjacent
categories within a class of systems, when they involve different subclass-
es. More than one category of MOS may need to be considered for a develop-
mental item especially when MOS are cesponsible for maintenance in two
areas; such cases have footnotes. For instance, fire control computers and

fire control instrumeats for both armor and artillery are maintained by the

same MOS (34Y and 41C, respectively).
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l??? Connections between categories are rare, indicating that MOS are
(t divided according to equipment characteristics. The kind of equipment is
“ g q
s
b
S . : . . . . .
... the dominant consideration in selecting MOS for direct operators and main-
> . , : .
R, tainers, and the kinds of tasks performed with that equipment are of secon-
\n
) dary interest.
'\..‘
§\§ Part 2 of the MOS Structure Taxonomy includes supervisory and other
oS
-}E- MOS that are associated with equipment functions that correspond with sec-
'..\ -
{ tions of Part l. A common numbering system is used for both parts of the
\" . . - 3 .
,{gé Table to facilitate finding all MOS associated with a particular system.
N
[
fI&; Part 2 of Table 3-1 also identifies related MOS for requirement 5 of
!
- QQPRI, so that the BOIP reflects the organizational impact of the new sys-
v e . . : .
e~ tem, Identification of MOS in '"support chains," which consist of MOS
WY
.
.ij affected by broad classes of syst:ms is a related endeavor. Weapon systems
2 - . .
depend on ammunition specialist and traansportation personnel as well as
e combat soldiers, for instance. Support chains of MOS will be required for
9
.01
e Manpowar and Personnel Requirements Determination Methodologies (MANPERS),

and Parts 1 and 2 of the MOS Structure Taxonomy apply to that requirement.
Part 3 is I~cluded to ensure exhaustive consideration of all MOS; how—
ever, the characteristics of these M0S (e.g., band members) have no parti-

cular application for MANPERS. This part also includes MOS for reserve

T forc2s. Although some of them are diract operators or maintainers, they
o are primarily applicable to emergency or wartime needs associatad with
;‘-' skills found 1in the private sector. Thus, thev are distinguished from
:i: oparators and maintainers who are Part 1 of the MOS Structure Taxonomy.

-_"q.

- . . . . .
\ft The MOS Structure Taxonomy and its application wer= discussed with
N
N0 personnel at the MOS Structure Branch, SSC-NCR, to confirm that the method
Sl is congurant with curreat practice,
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Task Structure Taxonomy

" The Task Structure Taxonomy classifies performance elements in MOS
specifications in AR 611-201. It is used .to confirm the MOS of diract
operators and maintainers and to generate organized tasks lists for those
M0S. The categories can be linked to training strategies that are useful
in development of training.

The first step in development of the task structure was to select
widely varied maintenance MOS, and obtain from AR 611-20] the narrative
description of entry level duties for those MOS. These descriptious were
cut up into individual statements, and sorted into clusters on the basis of
similarity of performance required. Duplicate statements were eliminated.
The clusters were organized into functions at higher levels than tasks.
Fewer and fewer novel statements were encountered as functions were added.
Based on these clusters, a taxonomy was formulated that classifies perfor-
mance statements from AR 611-201,

Entry level narrative descriptions were extracted from AR 611-201 for
seven MOS selected as representative of maintenance MOS (23T, 26K, 26L,
27F, 31J, 45L, and 63C). This sample was different from the one used in
generating the taxonomy. Three raters (project staff) independently
classified the narrative statements for each MOS specification, by making a
check mark in each category represented. The raters were encouraged to
check either general or specific categories or both, as appropriate.

The raters agreed most of the time, and discussed reasons for discre-
pancies; however, there was no formal scoring because the ratings were for
formative evaluation. The maintenance taxonomy was revised to resolve
ambiguities and to clarify the structure so that subsequent users could

remember and readily locate categories for each statement.
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,i} Higher level categories reflected the form of statement in the MOS i
(t; narrative. The most common form had an action verb and a direct object ;
53 that designated equipment. Three kinds of modifiers were applied to the

)

action verbs:

1. Enabling techniques, including tools, test equip-
ment, printed job aids, and theory

s
y &
e

o 2. Constraints, including safety practices and regula-
tions

& 3. Performance level, specified as “assists,”"per-
forms,” or "supervises”

« - .. S

- The designation of "assists"” at the entry level was not reflected in the
~
“w

taxonomy, because the soldier eventually 1s required to perform the

action. The enabling techniques and constraints were often stated separ-

Latata | ahalal

ately (e.g., "reads and understands technical manuals”). The occasion on

.

which the action is performed was indicated in some cases.

:\: The equipment was specified in three ways: generic (e.g., electronic
o

iu: equipment), components, or whole systems. The generic specification was
v used I{n the taxonomy to indicate type of equipment, but is insufficient to

)
i‘r: describe the role of equipment in task performance. The MOS Structure Tax-
::: onomy therefore, is needed in conjunction with the Task Structure Taxonomy.
ol Other forms of statements in AR 611-20]1 were:

°

i 1. Administrative tasks, including filling out standard

S forms and maintaining files

:}i 2. Supersisory tasks, such as scheduling of work
M assignments
‘o

N

" The supervisory functions Wwere confusing 1in the formative evaluation
-.-’

l.‘.

o ratings, because the Task Structure Taxonomy was intended to cover only
;{ direct operation and maintenance. Statements from MOS specifications
7

N

.
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regarding supervisory functions were clustered by the content analysis
( . method used for the MOS Structure Taxcaomy and the resulting taxonomy is
i presented in Table 3-3. Ir is used with the MOS Structure Taxonomy
-f‘:; (Table 3-1, Part 2) to identify related MOS.
i} An operator performance taxonomy, similar to the one for maintenance,
= was developed by the same process of content analysis, based upon
. :-::: specifications from AR 611~-201 for the following MOS: 05B, 05C, 05D, 05K,
‘ 118, 114, l2F, 13B, 13C, 13E, 15D, 1e¢D, 16E, Ll6F, 16P, 16S, 16T, 17B, 19D,
» .‘» 19K, 26Q, 26R, 31M, 31N, 31V, 32D, 36C, 36K, 72E, 72G, 724, 74D, 93J, 986G,
. and 98J. This operator taxonomy WwWas more elaborate than the one for
" maintainers. Two judges classified statements from the following MOS:
: o 054, 11B, 138, 15E, 16R, 16T, 17K, 19E, 54C, 62E, 64C, and 93J. Their
8 R judgments were compared and discussad and the taxonomy was revised. The
: u taxonomic categories were compared with those tasks 1listed in CODAP
A questionnaires for the following MOS: 16J, 15D, 93J, 16P, 153E, and 16D.
: Minor adjustments were made as a result. The operator and maintainer

taxonomies were combined, resulting in the Task Structure Taxonomy shown in

L Table 3-2.
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